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1.0 EXECUTIVE SUMMARY

This report describes the findings of an investigation to provide additional characterization of the
nature and extent of contamination at the former smelter operations portion of the Everett Smelter
Site, which is located in northeast Everett, Washington. The Everett smelter operated from 1894
to 1912 and the structures were demolished by 1915. Portions of the former smelter area were
redeveloped for residential use in the 1930s and 1940s and construction of a road interchange at
East Marine View Drive and State Route 529 occurred in 1956. A portion of the former smelter
area has been purchased by Asarco and fenced off. The residential structures in the fenced area

have been demolished and only foundations and ground-level structures remain.

Environmental conditions in the former smelter area have been evaluated in previous investigations
and general remedial options have been identified and analyzed as documented in the Remedial
Investigation and Feasibility Study reports. The recent smelter area investigation described in this
report was designed to fulfill the requirements for additional characterization as specified in

Enforcement Order DE97TC-N119 issued by the Washington Department of Ecology (Ecology):

"to identify the nature and extent of extremely hazardous waste, federally
designated hazardous waste, state dangerous waste, and any other soils or material
that may be a contaminant source for surface and groundwater in and adjacent to
the smelter site. The smelter area is defined as the former smelter property east of
State Route 529. Asarco shall conduct an investigation to determine the location
and volumes of material in the waste categories listed above."

In addition, information needs were identified during a series of mediation meetings among
Ecology, Asarco, the City of Everett, various citizens groups and other interested parties. These
meetings were intended, in part, to identify and evaluate comprehensive cleanup actions for the
entire site, including the former smelter area. To meet the information needs identified during

mediation, the scope of the smelter area investigation was expanded from the requirements of the
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Enforcement Order to include sampling in additional areas and an evaluation of the extent of till

to provide additional information on groundwater pathways to the lowland area.

The smelter area investigation entailed collection of soil samples at 60 locations to depths up to
39 feet. Test pits were used in the smelter footprint to assist in the evaluation of smelter remnants
and residual materials. Samples were analyzed for total arsenic and lead. Selected samples were
also tested for leachability and toxicity and the nature and extent of till was evaluated in key
locations. The investigation was implemented to gather as much pertinent information as possible.
Rapid turnaround time by the analytical lab allowed for deeper samples to be collected at locations

where arsenic concentrations indicated the potential for smelter residuals at the maximum depth

specified in the Sampling and Analysis Plan.

In addition to obtaining information as required under the Enforcement Order and identified during
mediation, a practical and overarching goal of the investigation was to characterize the location

of smelter residuals with respect to the fenced area and immediately surrounding areas. The

principal findings are:

. The investigation confirmed that the smelter materials of primary interest are residuals of
arsenic trioxide (in pure form containing approximately, but less than, 760,000 mg/Kg
arsenic) and flue dust (containing approximately 25,000 mg/Kg arsenic).

. Intact floors and foundations of former smelter structures were found at between one to
four feet below current ground surface at locations inside the fenced area. Debris from
smelter demolition is present above the intact floors within the footprints of former smelter
structurés and in immediately adjacent areas. Residual arsenic trioxide and flue dust is
present, usually mixed with smelter demolition debris, within and adjacent to the footprints
of structures where they were handled, processed or stored during smelter operations.

. Soil borings did not encounter smelter residuals immediately outside the fence to the south
between Hawthorne Street and East Marine View Drive. Soil borings drilled inside and
outside the fence along the western boundary of the fenced area indicate that smelter
residuals are not present outside the fence along Hawthorne Street. These findings indicate
that smelter residuals are not present in residential properties further from the fenced area
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and these properties would not require more detailed testing than ultimately required for
residential investigation. However, sampling of residential properties immediately
adjacent to the western and southern fence may be appropriate to confirm the prior finding.

. Soil borings drilled around Medora Way and Whitehorse Trail did not identify the presence
of smelter residuals.

. Shallow soil borings drilled in the fill beneath the State Route Overpass indicate that the
fill contains small amounts of smelter material. Arsenic concentrations in these soils were
significantly lower than in smelter materials present in the fenced area.

The information collected and data generated through the smelter area investigation was combined
with pertinent data from previous investigations to identify the nature and extent (volumes) of soil
and other materials which, if excavated, potentially would be classified as extremely hazardous

waste (EHW), federally designated hazardous waste, and State dangerous waste (DW).

State waste classifications for materials were determined based on the Washington Administrative
Code (WAC) and by bioassay testing. Based on the smelter area investigation results, arsenic
levels for waste categories are greater than 760,000 mg/Kg for EHW and greater than 10,000
mg/Kg for State DW (the highest concentration in the bioassay tests: ultimately a higher number
could be expected based on future testing). No additional Toxicity Characteristic Leaching
Procedure (TCLP) testing was performed during the recent smelter area investigation and the
arsenic concentration of 3,000 mg/Kg determined by previous investigation was used as the level
at which excavated material may be classified as federally designated hazardous waste. Based on
this evaluation the aerial extent and depths of materials which, if excavated, would fall under the

different waste categories were estimated. The findings are as follows:

. No EHW has been identified at the site.

. Materials which may be classified as State DW (greater than 10,000 mg/Kg arsenic) were
associated with smelter residuals containing arsenic trioxide and flue dust and were
contained within the fenced area, with the exception of a relatively small volume of
material just outside the fence in the East Marine View Drive right-of-way (Figure 1-1).
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No potential State DW was identified in any residential property. The materials are
present over an approximate area of 1.4 acres with a total volume estimated to be
approximately 10,000 to 15,000 cubic yards, of which just 100 cubic yards is present
outside the fenced area in the adjacent East Marine View Drive Right-of-Way.

J The majority of materials which would be designated as federal hazardous waste were
associated with the same sm :ter residuals discussed for DW, but with a slightly greater
area of residuals and some underlying soil. These materials were also contained in the
fenced area with the exception of an area adjacent to the eastern fence in the East Marine
View Drive Right of Way (Figure 1-1). The materials are present over an approximate
area of 2.8 acres with a total volume estimated to be approximately 20,000 to 25,000 cubic

yards, of which just 600 cubic yards is present outside the fenced area in the adjacent East
Marine View Drive right-of-way.

Synthetic Precipitate Leachate Testing (SPLP) demonstrated that smelter materials containing
residual arsenic trioxide or flue dust can act as sources of arsenic to groundwater under ambient
leaching conditions. The source characteristics of the smelter residuals is d-;endant on several
factors, including arsenic concentration, material volume, local infiltration rates and subsurface
transport pathways. Till borings drilled during the investigation found that till extends further east
than previously identified. Limited testing of surface soils was performed to evaluate potential
sources of arsenic to surface water. The results indicated that no additional sources were
identified over those evaluated as part of the storm water/drain sediment evaluation which is being
performed as a separate task under the Enforcement Order. Potential sources of arsenic to
groundwater and surface water appear to be associated with smelter residual materials in the

fenced area.

Three investigation programs are being performed in parallel around the former smelter area: the
smelter area investigation, the lowlands investigation and the storm water and storm drain
sediment controls program. Data from these investigations will be combined with pertinent data
from previous investigations to provide a comprehensive understanding of environmental
conditions and transport pathways in the smelter/lowlands area. This will be presented in the final

supplemental lowland investigation report, scheduled to be completed in the Spring of 1999.
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2.0 INTRODUCTION

This report describes the findings of a sampling and chemical analysis investigation in the former
smelter area at the Everett Smelter Site. The scope and intent of the investigation was provided
in the Smelter Area Investigation Sampling and Analysis Plan (Asarco, 1997a) and subsequent
addendum (Asarco, 1998a). The investigation was designed to fulfill the requirements specified
in the Enforcement Order issued by the Washington State Department of Ecology (Ecology), as
described below, and at the same time to provide data to support identification of cleanup action
alternatives for the former smelter area. Soil samples were collected at 60 locations to depths up
to 39 feet. Samples were analyzed for total arsenic and lead. Selected samples were also tested
for leachability and toxicity. In addition, the extent of till was investigated to provide information

pertaining to the evaluation of arsenic transport in groundwater.

Per the program objectives, the sampling and analyses have provided further characterization
regarding the nature and extent of contamination associated with the residual materials from the
smelter demolition and subsequent redevelopment of the property. The sampling and analyses
provide important information not only regarding the residual contamination associated with the
historical smelter footprint, but also additional detail as to whether residuals are present outside
of the historical footprint, due to redevelopment. In order to address these issues, samples were
collected from within the currently fenced portion of the historical smelter footprint, portions of
the historical smelter footprint outside of the fenced area, and from outside the perimeter of the
historical smelter footprint. Additional sampling will be performed to support final design once
a cleanup action has beép selected. Sampling in support of final design will address all smelter

residuals, including smelter residuals located within the residential areas.

The Everett Smelter Site is located in northeast Everett, Washington and includes the former
operation area of the Everett Smelter (Figure 2-1) and the surrounding area. The smelter operated

from 1894 to 1912 and the structures were demolished by 1915. Remnants of foundations,
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footings, flues and demolition debris from the smelter were still present when portions of the
former smelter area were redeveloped for residential use in the 1930s and 1940s. During this
redevelopment, smelter demolition debris appears to have been graded with some localized cut and
fill for construction of roads, basements and walkways. The floors and foundations of the former
smelter structures are still present in many areas in near surface soils. Construction of the road
interchange of East Marine View Drive and State Route 529 in the northern portion of the former
smelter operational area occurred in 1956. In the road interchange area, soils (including any
residual smelter demolition debris) were excavated and used for fill under the adjacent State Route
529 overpass and Weyerhaeuser access road. This finding is based on: (1) a review of aerial
photographs taken before, during and immediately after the construction; (2) comparison of
smelter-era and current surveyed surface elevations; and (3) sampling data and observations from

the smelter area investigation and previous investigations.

The site has been divided into two primary areas (see Figure 2-1): (1) the upland area, which
includes the residential area west of East Marine View Drive; and (2) the lowland area, which
includes the industrial properties at the base of the bluff east of East Marine View Drive,
extending across the Weyerhaeuser East Site to the Snohomish River. The upland area has been
further divided into two primary sub-areas: (1) the former smelter area, which includes footprints
of the former smelter operations area and adjacent areas where residual smelter materials and
debris are present; and (2) the surrounding peripheral area. A portion of the former smelter area
has been purchased by Asarco and fenced off. The residential structures in this area (called the

"fenced area") have been demolished and only foundations and ground-level structures remain.

Environmental conditions in the former smelter area have been investigated and an evaluation of
remedial options has been performed as documented in the Remedial Investigation (RI) and
Feasibility Study (FS) reports (Asarco, 1995a and 1995b). The requirements for additional
characterization were specified in Enforcement Order No. DE 97TC-N119 issued by Ecology.

JA\S3TNSMELTER\SMELTER RPT 6 October 6, 1998
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Smelter Area Investigation Report

The objectives of the smelter area investigation, as stated in the Enforcement Order were:

"to identify the nature and extent of extremely hazardous waste, federally
designated hazardous waste, state dangerous waste, and any other soils or material
that may be a contaminant source for surface and groundwater in and adjacent to
the smelter site. The smelter area is defined as the former smelter property east of
State Route 529. Asarco shall conduct an investigation to determine the location
and volumes of material in the waste categories listed above."

In addition, the investigation was performed to address data needs identified during a series of
mediation meetings among Ecology, Asarco, the City of Everett, various citizens groups and other
interested parties to develop and evaluate a range of remedial alternatives. These data needs were

described in an addendum to the Sampling and Analysis Plan (Asarco, 1998a).

The smelter area investigation is a component of on-going site-wide investigations being performed
as separate studies, including: (1) additional characterization of uplands surface water quality and
arsenic sources (including the former smelter area); (2) residential soil sampling in the peripheral
area; and (3) additional characterization of soil and groundwater quality in the lowland area. It
should be noted that the boundaries between the peripheral area and the former smelter area are

not distinct and that there is some overlap between the upland portion of the smelter site and the

lowlands for the different investigations.

This report is structured as follows:

Section 3.0  Investigation Methods. This section presents details on how the smelter area
investigation was implemented. Information on the nature and types of samples collected is

provided along with methods for sample collection, handling and analysis.

Section 4.0 Description of Former Smelter Operations and Site History. This section

presents a summary of the principal smelter operations at the site, including the technologies

J\S3ITNSMELTER\SMELTER RPT 7 October 6, 1998



Smelter Area Investigation Report

employed, the locations of smelter structures, materials processed, and products, byproducts and
waste materials produced. Information regarding the demolition of the smelter and subsequent
land development is also presented, focusing on how residual smelter materials were moved during
residential and roadway construction. This information provides the basic understanding of the

site, which has directed the various sampling investigations and will be an important component

in the design of cleanup actions.

Section 5.0 Lead and Arsenic Concentrations in Soils and Smelter Residuals. This section
presents the findings of the smelter area investigation with respect to the lead and arsenic
concentrations measured in soils and smelter residuals. The section is divided into subsections
based on areas where specific smelter operations occurred. To put the new data into context,
summary information on the former smelter operations and materials, and on post-smelter
development and land use are presented along with the findings of previous investigations, such

as the Remedial Investigation (RI). By this method a comprehensive evaluation of former smelter

area conditions is provided including all pertinent information.

Section 6.0 Findings of Specialized Smelter Area Evaluations. This section describes the
results of specialized smelter area evaluations performed on a subset of the samples collected.
These included bioassay testing in accordance with the requirements of Chapter 173-303 WAC
(Dangerous Waste Regulations). The results of this testing are used in Section 6.0 in the
evaluation of the various State waste categories. While smelter residuals and soils in place cannot
be described as solid wastes and therefore, are not subject to waste classification unless removed
(.e., generated)., sucim él_aséiﬁcation is appropriate to evaluate remedial alternatives affected by
land disposal restrictions and/or involving offsite disposal. Synthetic Precipitation Leach
Procedure (SPLP) tests were also performed to evaluate potential source characteristics of different

types of residual smelter materials. In addition, the extent of unweathered glacial till was

evaluated.
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Smelter Area Investigation Report

Section 7.0 Nature and Extent of Materials of Interest. In this section, the test results from
bioassay and previous TCLP testing are used to estimate total arsenic levels in soils and residual
smelter materials which would be associated with different waste categories. The data for total
arsenic concentration in soils generated by this and previous investigations are used to provide
information about the nature and extent (volume) of the different materials of interest for waste

classification, if generated, and to provide information on source characteristics.

Section 8.0 Summary of Findings and Future Investigations. This section provides a
summary of the principal findings of the smelter area investigation. The expected scope and
schedule of future investigations is also presented to provide a summary of how data will be

generated to design an integrated cleanup action remedy for the former smelter area and adjacent

lowlands area.
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3.0 INVESTIGATION METHODS

3.1 SAMPLE LOCATIONS

During the smelter area investigation soil samples were collected at 60 locations to depths up to
39 feet. The sample collection locations are shown on Figure 3-1. Samples were collected from
12 test pits, including six adjacent deeper borings (see Table 3-1); from 26 smelter area (SA) soil
borings (see Table 3-2); from 16 borings and 4 surface locations in the State Route 529 overpass
and interchange area (see Table 3-3); and from 4 till boring locations (see Table 34). As
described in the SAP, soil sampling locations were grouped based on their location relative to both
former smelter operations and to current site features. Discussion of the sampling results is

provided in Section 5.0 subdivided into the areas described in the SAP.

3.2  FIELD PROCEDURES

Field work was conducted during March and April, 1998. Unless specified otherwise, equipment
and procedures, including sampling techniques sample handling, documentation, analyses and all
QA/QC procedures for data quality control were performed as specified in the RI Work Plan
(Hydrometrics, 1992). Best Management Practices were employed to minimize potential impacts
of the investigation on groundwater and surface water quality. These practices were consistent
with those proposed in the Demolition Work Plan (Asarco, 1997b) and the Storm Water and Storm

Drain Sediment Characterization and Controls Plan (Asarco, 1998b).
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TABLE 3-1
SUMMARY OF SMELTER AREA TEST PIT AND BORE HOLE SAMPLING SITES
Depth

Site Name Type Date (ft) Sample Numbers Location/Remarks
TP-3 Test Pit 3/20/98 6 EVT-9803-169 thru -174 Roaster Area - SE Roaster
TP-3-BH Bore Hole 3/23/98 11 EVT-¢803-175 thru -180 Adjacent to TP-3
TP-4 Test Pit 3/18/9% 6 EVT-5803-112 thru -1i7 Processing Area - Arsenic Kitchens
TP-4-BH Bore Hole 4/7/98 11 EVT-9804-120 thru -123 Adjacent 10 TP-4
TP-5 Test Pit 3/19/98 EVT-9803-126 thru -130 Processing Area - Arsenic Kiichens
TP-6A Test Pit 3/18/98 6 EVT 9803-106 thru -111 Processing Area - Arsenic Kitchens
TP-6A-BH Bore Hole 4/7/98 13 EVT-9804-115 thru -119 Adjacent 1o TP-6A
TP-6B Test Pit 3/18/98 6 EVT-9803-100 thru -105 Processing Area - Flue Structure
TP-7 Test Pit 3/19/98 6 EVT-9803-132 thru -137 Processing Area - Dust Chambers
TP-7-BH Bore Hole 4/6/98 11 EVT-9804-105 thru -108 Adjacent 1o TP-7
TP-8 Test Pit 3/19/98 6 EVT-9803-138 thru -143 Processing Area - Dust Chambers
TP-9 Test Pit 3/18/98 6 EVT-9803-*"9 thru -124 Processing Area - Dust Chambers
TP-10A Test Pit 3/20/98 6 EVT-9803-.55 thru -168 Stack Area - Flue Structure
TP-10B Test Pit 3/20/98 6 EVT-9803-156 thru -161 Stack Area - Flue Structure
TP-10B-BH Bore Hole 4/6/98 11 EVT-9804-100 thru 103 Adjacent 1o TP-10B
TP-11A Test Pit 3/19/98 5 EVT-9803-151 thru -155 Stack Area - Flue Structure
TP-11B Test Pit 3/19/98 6 EVT-9803-145 thru -150 Stack Area - Flue Structure
TP-11-BH Bore Hole 4/7/98 13.5 EVT-9804-109 thru -113 Adjacent 10 TP-11
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TABLE 3-2
SUMMARY OF SMELTER AREA SOIL BORING SAMPLING SITES
Depth

Site Name Type Date (ft) Sample Numbers Location/Remarks
SA-1 HSA/Split Spoon | 3/23/98 6.25 EVT-9803-363 thru -368 Roasting Area - Dust Chambers
SA-2 HSA/Split Spoon| 3/23/98 7 EVT-9803-369 thru -374 Roasting Area - Dust Chambers
SA-3 Split Spoon 3/26/98 4 EVT-9803-431 thru -434 Roasting Area - Ore Shed
SA-4 Spln Spoon 3/25/98 6 EVT-9803-391 thru -396 Roasting Area - SW Pan
SA-5 HSA/Split Spoon| 3/23/98 15 EVT-9803-376 thru -384 Blast Furnace/Lead Refining Area
SA-6 HSA/Split Spoon | 3/20/98 9 EVT-9803-353 thru -361 Arsenic Process Area - Ovens
SA-7 HSA/Split Spoon | 3/19/98 11 EVT-9803-344 thru -352 Arsenic Process Area Storage Bin
SA-8 Split Spoon 3/18/98 5 EVT-9803-305 thru -309 South of Arsenic Process Area
SA-9 Split Spoon 3/18/98 5 EVT-9803-300 thru -304 South of Arsenic Process Area
SA-10 Split Spoon 3/19/98 5 EVT-9803-325B thru -330 South of Arsenic Process Area
SA-11 Split Spoon 3/18/98 5 EVT-9803-310 thru -314 South of Arsenic Process Area
SA-12 Split Spoon 3/19/98 5 EVT-9803-339 thru -343 South of Arsenic Process Area
SA-13 Split Spoon 3/25/98 4 EVT-9803-414 thru -419 Stack Area

-14 Split Spoon 3/23/98 5 EVT-9803’-J‘385 thru -389 Stack Area

A-15 Split Spoon 3/25/98 5 EVT-9803-398 thru -402 Stack Area
SA-16 Split Spoon 3/25/98 5 EVT-9803-408 thru -412 Stack Area
SA-17 Split Spoon 3/25/98 5 EVT-9803-403 thru -407 Stack Area
SA-18 Split Spoon 3/25/98 5 EVT-9803-420 thru -424 Stack Area
SA-19 Split Spoon 3/30/98 5 EVT-9803-453 thru -458 Medora Way
SA-20 Split Spoon 3/30/98 5 EVT-9803-448 thru -452 Medora Way
SA-21 Split Spoon 3/30/98 5 EVT-9803-444A thru - 447A Whitehorse Trail
SA-22 Split Spoon 4/8/98 5 EVT-9804-306 thru -310 Medora Way
SA-23 Split Spoon 3/26/98 5 EVT-9803-425 thru -429 SR 529 Median
SA-24 Spht Spoon 4/1/98 5 EVT-9804-300 thru -304 East Marine View Drive
SA-25 Split Spoon 3/18/98 5 EVT-9803-315 thru -320 South of Arsenic Process Area
SA-26 Spht Spoon 3/19/98 S EVT-9803-321 thru -325A South of Arsenic Process Area
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SUMMARY OF SR-529 HIGHWAY INTERCHANGE SAMPLING SITES

AND SOUTHERN CLOVERLEAF SURFACE SAMPLES

Site Depth
Name Type Date (fv) Sample Numbers Location/Remarks
HA-1 Snlit Spoon 4/8/98 4.5 EVT-9804-329 thru -332 North Side
HA-2 Split Spoon 4/9/98 4.5 EVT-9804-373 thru -376 North Side
HA-3 Split Spoon 4/9/98 4.5 EVT-9804-345 thru -348 Central Median
HA-4 Split Spoon 4/8/98 4.5 EVT-9804-312 thru -315 South Side
HA-5 Split Spoon 4/8/98 4.5 EVT-9804-333 thru -336 North Side
HA-6 Split Spoon 4/9/98 4.5 EVT-9804-369 thru -372 North Side
HA-7 Split Spoon 4/9/98 2.5 EVT-9804-349 thru -351 Central Median
HA-8 Split Spoon 4/8/98 4.5 EVT-9804-316 thru -319 South Side
HA-9 Split Spoon 4,8/98 4.5 EVT-9804-337 thru -340 North Side
HA-10 Split Spoon 4/9/98 4.5 EVT-9804-365 thru -368 North Side
HA-11 Sphit Spoon 4/9/98 4.5 EVeI'-9804-353 thru -356 Central Median
HA-12 Split Spoon 4/8/98 4.5 EVT-9804-320 thru -323 South Side
HA-13 Split Spoon 4/8/98 4.5 EVT-9804-341 thru -344 North Side
HA-14 Split Spoon 4/9/98 4.5 EVT-9804-361 thru -364 North Side
HA-15 Split Spoon 4/9/98 4.5 EVT-9804-357 thru -360 Central Median
HA-16 Split Spoon 4/8/98 4.5 EVT-9804-324 thru -327 South Side
SCL Surface Grab | 4/3/98 0 EVT-9804-600 Field Sample #1
SCL Surface Grab | 4/3/98 0 EVT-9804-601 Field Sample #2
SCL Surface Grab | 4/3/98 0 EVT-9804-602 Field Sample #3
SCL Surface Grab | 4/3/98 0 EVT-9804-603 Field Sample #4
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TABLE 3-4
SUMMARY OF TILL BORING SAMPLING SITES
Site Depth
Name Type Date (ft) Sample Numbers Location/Remarks

TB-1 HSA/Split Spoon 4/1/98 36.5 EVT-9804-519 thru -527 East Marine View Drive
TB-2 HSA/Split Spoon 3/31/98 36.5 EVT-9803-511 thru -518 East Marine View Drive
TB-3 HSA/Split Spoon 3/31/98 39 EVT-9803-500 thru -510 East Marine View Drive
TB-4 HSA/Split Spoon 4/2/98 91.5 None Stack Area
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Field procedures used in the smelter area investigation are described below:

Test Pit Excavation

All test pits were excavated during periods of dry weather to avoid storm water management
concerns. Plywood was used to cover unpaved ground in the area where the backhoe was working
to minimize soil disturbance. Sod was removed from the footprint areas of test pits prior to
excavation. The test pits were excavated using a rubber tired backhoe. Soils were stockpiled on

tarps during excavation. The test pits were excavated to a depth of approximately 6 feet or until

dense unweathered till was encountered.

Soils and hydrologic conditions in test pits were logged in field by a hydrogeologist. Soil samples
were collected from the test pit walls at 1 foot intervals, compositing soils over each interval with
a trowel and stainless steel bowl. Soil borings were completed adjacent to the test pits where
samples from depths greater than 6 feet were required. Rapid reporting of data by the analytical
lab allowed for deeper samples to be collected by soil boring at test pit locations where the 5 to
6 foot samples (the deepest safe depth for a test pit) contained relatively high concentrations of
arsenic. The SAP also called for collection of groundwater samples from test pits if shallow
groundwater was encountered. No groundwater was encountered at any of the test pit locations.
Photos and video footage were taken of each test pit for further documentation. The photo log is

included as Appendix A and the lithology logs are included as Appendix B.

Upon completién of sémﬁling, the original soils were used to backfill the test pits in the
approximate order they were removed. After the test pits were backfilled, the original sod, if
available, was used to cover exposed soils and a cement marker with an aluminum ID tag was
placed at each test pit to mark its location. Plastic sheeting was used to temporarily cover any

areas of exposed soils until they were hydroseeded. No excess soil remained after backfilling.
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All equipment was cleaned between test pit to prevent tracking of soils outside of the designated

work area.

Shallow Soil Borings

Shallow soil borings were advanced with either a Piper 2000 truck mounted drill rig using 2%"
ID hollow-stem auger and standard split spoon sampler, or a portable Acker drill rig driving
continuous split spoon samples. Soils were logged in the field by a hydrogeologist. Samples were
collected for XRF analysis at 1 foot intervals using a 3-inch outside diameter split spoon sampler
with a 140 1b safety hammer and a 30-inch drop. Samples from the overpass area were collected
at intervals of 0-6", 6"-1 ft, 2 ft-2.5 ft and 4 ft-4.5 ft. The split spoon sampler was washed
between samples using an Alconox solution and a fresh water rinse. Upon completion of the
borings, the holes were backfilled with bentonite chips. Borings inside the fenced properties and
in City streets were completed with a one foot concrete surface seal with an aluminum ID tag.
Borings in residential yards were backfilled with potting soil and topped with the grass cap saved

during sampling. Lithologic logs are included as Appendix B.
Deep Till Borings

The shallow and deep till borings were completed with a Mobile Drill B-61 drill rig using 4% inch
inside diameter hollow stem augers. Samples were obtained for XRF analysis at TB-1, TB-2 and
TB-3 at depths of 0, 2 ft, 5 ft and at 5 foot intervals thereafter with a 2-inch split spoon under a
140 pound 30 in-ch dfop .wiﬁch release safety hammer. Soil samples were collected from the deep

till boring at TB-4 at 5 to 10 foot intervals for lithologic description only. Lithologic logs are
included in Appendix B. -
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Sample Description and Handling

Soil samples were examined and described in the field for lithology, color, grain size, texture,
moisture content and evidence of smelter debris. The samples were placed in one-gallon size zip-
lock bags and marked with the sample number, the date and time of sample collection. Sample
number, date, time and sample depth were also recorded in a field log. A table with summary
information on the soil samples collected, including their location, depth, stratigraphic unit and

analytical results is in Appendix C.
3.3  ANALYTICAL METHODS

All soil samples collected during this investigation were analyzed for arsenic and lead by
Hydrometrics' Ruston, Washington Laboratory using x-ray fluores2nce (XRF) with a
fundamental parameters calibration except for 4 samples. Those four sam;:les were analyzed by
wet chemistry at Asarco's Technical Services Laboratory in Salt Lake City, Utah rather than XRF
due to presence of asphailt which could not be prepared at the Ruston laboratory. Total sample
numbers collected for arsenic and lead analyses were 366, of which 27 were field duplicates (see
Appendix C). The accuracy of the XRF analyses was confirmed by wet chemistry analysis of 8

confirmation samples.

Four split samples were analyzed using synthetic precipitation leaching procedures (SPLP) at
Asarco's Technical Services Laboratory in Salt Lake City, Utah. Ten split samples were also

analyzed at a commercial laboratory, Parametrix, for bioassays.

All analytical results including data comparison of XRF and confirmation results are in

Appendix D.
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4.0 DESCRIPTION OF FORMER SMELTER OPERATIONS AND SITE
HISTORY

This section provides a summary of the principal operations at the Everett smelter, smelter closure
and demolition and subsequent site redevelopment. The summary of the smelter has been
developed from documented descriptions from the period of Everett operations, and from
comparisons with standard smelter operational procedures from the same era. Descriptions of
subsequent land use has been generated from a variety of documentary sources and a series of
aerial photographs of the site beginning in 1941. The intent of this summary is to provide
background to aid in the understanding of current site conditions, thereby allowing for a more

effective and focused identification and evaluation of remedial alternatives.

4.1 FORMER SMELTER OPERATIONS

The Everett smelter was constructed to process ore to produce lead bullion and Dore' bars (lead
containing relatively high levels of gold and silver). A general process schematic for the smelter

is shown as Figure 4-1. The former layout of the smelter operational area is shown on Figure 4-2.

Lead ore was brought in by rail car and separated based on its sulfur content. Ores with high
levels of sulfur were roasted prior to processing in the blast furnaces. Roasting the ore in an
oxidizing environment released sulfur in the form of gaseous sulfur dioxide. The off-gases from
the roasting process were conveyed by above- and below-ground brick flues via the arsenic process
dust chambers to the adjacent smoke stacks. One of the byproducts of roasting was the release of
arsenic from the ore as dust (termed "flue dust") which was carried with the off gases in the brick
flues. The flue dust was collected in the arsenic process dust chambers and transferred to the

arsenic processing area for feed material in the production of arsenic trioxide.

Specific descriptions of arsenic processing operations have not been located for the Everett

smelter. However, based on the layout of the operations and flue connections, and similar types
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of smelter operations from the same time period the main operations appear to be as follows.
Overall, the process manufactured a high quality arsenic product (arsenic trioxide containing
around 760,000 mg/Kg arsenic) from roasting plant flue dust (based on sampling data containing
around 25,000 mg/Kg arsenic). Roasting plant flue dust was most likely conveyed to the storage
bin attached to the mill (Figure 4-2). At the mill, flue dust may have been combined with fluxes
to increase product yield. After milling, the flue dust would have been roasted in the arsenic
oven. This roasting would release arsenic gas, which was sent to one of the two arsenic kitchens.
Arsenic kitchens were typically zigzag flues in which, because of cooling and the friction between
the walls and the traveling gas, arsenic trioxide dust particles were precipitated and collected at

the bottom of each cell. The arsenic trioxide product was stored in bins prior to transportation for

sale offsite.

The blast furnaces (Figure 4-2) separated out Jead from ore by smelting in a chemically reducing
environment. Raw oxide ore and roasted sulfide ore were fed to the blast furnaces with coke, lime
and smaller amounts of other fluxes depending on the specific ore characteristics. The mixture
was smelted to produce lead bullion, matte and slag, which separated due to their different
densities. Matte is typically comprised of metal sulfides and is relatively high in copper. Lead
content (around 20% on average) was sufficient for the matte to be recycled to the roasting plant
(Braden, 1899). Slag is an amorphous, vitrified material and was the largest byproduct of the
smelting process by volume. Slag was disposed onsite. Lead bullion was the primary product
from the blast furnaces. The lead bullion was sent to the refining operation, which further

separated out material containing relatively high amounts of gold and silver (called Dore' bars).

The blast furnaces generated off gases which were conveyed via an above-ground brick flue to the
smoke stack in the center of the facility. The off gases contained flue dust, with relatively high
levels of arsenic. The flue dust was settled out from the air stream in the blast furnace dust
chamber (see Figure 4-2) and returned to the blast furnaces. It was typical smelter practice in this

time period to mix the flue dust with lime prior to recycling (Collins, 1899).
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In summary, historical information regarding the smelter operations and associated facilities
formed the basis for accurately identifying the location of footprints of the former operations with
respect to current site features. This information was used to direct the sampling activities

performed in the smelter area investigation.

4.2 CHARACTERISTICS OF MATERIALS PROCESSED/GENERATED BY THE
FORMER SMELTER OPERATION

Based on the data generated by this and previous investigations, information on historical smelter
operations, and findings for other lead smelter sites, elevated levels of arsenic and lead in the

former smelter operations area at the Everett Smelter Site appear to be attributable to the presence

of residuals of the following materials:

. Ore. A variety of lead and arsenic ores were processed by the Everett smelter.
A report on the smelter (Braden, 1899) stated that the principal ore being processed
at that time contained 2 to 5% lead (20,000 to 50,000 mg/Kg), which is in the low
range for ores from the northwest (Hofman, 1918).

° Roasting Plant Flue Dust. Based on data generated by this investigation Roasting
Plant flue dust appeared to contain around 25,000 mg/Kg arsenic and less than
100 mg/Kg lead. Due to the oxidizing nature of the roasting process, metals in flue
dust were typically present as oxides/sulfates.

o Blast Furnace Products/Byproducts.

. Matte: Typically comprised of metal sulfides, with iron being the
dominant metal. Matte was recycled to the roasting plant. Historical
information (Braden, 1899) indicated that the character of the matte
produced was variable and in 1898 averaged 20% lead and 15% copper.

Arsenic levels are typically low in matte, relative to the ore (Hofman,
1918). .

. Slag: Slag is an amorphous, vitrified furnace product and the primary
byproduct of the smelting process. Rl data indicate that the slag contained
an average lead content of 8,700 mg/Kg (ranging upward to 21,600 mg/Kg)
and an average arsenic content of 490 mg/Kg (ranging up to 2,200 mg/Kg).
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Significant release of metals from the glassy matrix of slag does not usually
occur under normal environmental conditions.

. Blast Furnace Flue Dust: Only two samples associated with the former
blast furnace flues were collected in previous investigations. Arsenic
concentrations of 11,810 and 12,000 mg/Kg were measured in these
samples. At other lead smelter sites, arienic concentrations have been
found to be similar in blast furnace ar.d roasting flue dust. In addition, the
chemical form has been found to be similar. Typically, blast furnace flue
dust would have contained reduced compounds such as sulfide, however,
weathering has been found to result in oxidation to sulfates and oxides, such
that the two materials are almost indistinguishable from a chemistry
perspective. However, the blast furnace and roasting flue dusts were

generated and handled in separate areas at Everett and are distinguishable
on a location basis.

° Arsenic Trioxide. Pure arsenic trioxide product from the smelter was found at the
site during the RI and was also observed in subsurface soils at one location during
this investigation. Arsenic content of the material, which is a white crystalline
powder, is around 760,000 mg/Kg (76%).

4.3 SMELTER DEMOLITION AND SUBSEQUENT LAND USE

The lead ingot production portion of the Everett smelter operation ceased in February 1908. The
arsenic processing portion continued to operate intermittently until February 1912 as part of
cleanup operations for arsenical dusts from the smelting operation. Dismantling of the smelter
began immediately after shutdown, with much of the machinery taken to Tacoma for use in
construction of a new facilitv. Based on observations made during this investigation, it arpears
that structures, such as brick flues, were demolished with debris being spread within the structure
footprint and in the immediate vicinity. Typically floors and foundations appear to have been left
in place. In addition, documentary evidence indicates that the stacks were toppled in 1915 for
salvage of bricks, and two years later some buildings were relocated to the Norwegian-Pacific

shipyards to house machinery.
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The property was dormant for several years until it was sold through a series of transactions in
the 1920s. Homes were built on the smelter site through the 1930s and 1940s and these areas have
remained residential ever since. During construction of these houses it appears that localized cut
and fill activities took place to provide terracing for the houses and gardens and during excavation
of basements. Recently residences located in and adjacent to the former arsenic processing area
were purchased by Asarco. The majority of these residences were located within the fenced area
to the south of State Route 529 (Figure 4-2). The superstructures in the fenced area were
demolished in the Fall of 1997. Floors and foundations of the former smelter structures are intact
below current ground surface at certain locations, although they are sometimes discontinuous due

to the small scale cut and fill activities which occurred during residential development.

A major road interchange of East Marine View Drive and State Route 529 was constructed in 1956
covering a significant portion of the former smelter site. Activities during construction were
evaluated through a variety of information sources. Aerial photographs of the area were taken
before, during and immediately after construction, which show the large scale cut and fill
activities. In addition, a topographical map of the former smelter area from 1913 was compared
with current ground elevations to identify the major areas of cut and fill. Finally, observations
of materials and results of the various investigations were considered. Based on this overall
evaluation, it was found that this area (called the "cloverleaf” area) had several feet of soil
removed during the interchange construction. This excavation appears to have removed all
residual smelter material. The excavated materials appear to have been used for fill beneath the

south-bound lane of State Route 529 and for the Weyerhaeuser access road.
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5.0 SUMMARY OF LEAD AND ARSENIC CONCENTRATIONS IN FORMER
SMELTER AREA SOILS

This section provides an evaluation of current conditions in the former smelter area with respect
to lead and arsenic concentrations in soils and residual smelter materials. Information on historical
smelter operations, demolition and subsequent land use has been integrated with the findings of
previous studies (such as the RI and associated investigations) and the findings of the smelter area
investigation. By this approach, a comprehensive description of the current smelter area
conditions is provided. Data from the recent smelter area investigation and from previous

investigations are presented in Appendix G.

Consistent with the SAP, for the purposes of investigation and evaluation, the former smelter area
has been divided into subareas (Figures 5-1 through 5-6) based on smelter operations and

subsequent land use as follows:

. the former roasting operations area;

° the former blast furnace/lead refining area;
. the former arsenic processing area;

. the general area of the former stacks;

. the former northern smelter area;

. the State Route 529 Overpass Area; and

. the slag pile area.

As discussed in the SAP, no additional sampling was proposed in the slag pile area during the
recent smelter area investigation. The majority of the slag pile area is outside the boundary of the
former smelter area and in previous studies has been evaluated primarily as part of lowland area
investigations. Additional characterization of the slag pile area, including fill material beneath the

Weyerhaeuser access road will occur during the upcoming lowland investigation (Asarco, 1998c).
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5.1 FORMER ROASTING OPERATIONS AREA

5.1.1 Description of Former Smelter Operations, Demolition and Subsequent Land Use

Ores containing high levels of sulfur were roasted prior to smelting. The roasting process
oxidized sulfides to sulfur dioxide, which was released as a gas and vented, through above- and
below-ground brick flues, via the arsenic process dust chambers to the adjacent smoke stacks. The
roasting process also resulted in the release of arsenic in the form of flue dust. The flue dust was
conveyed through the brick flues and settled out in the arsenic dust chambers. Here it was
collected and transported to the arsenic processing area for use as feed material (see

Section 5.3.1).

When smelter operations ceased at Everett, the roasters were dismantled and taken io the Tacoma
smelter. The above ground brick flues appear to have been demolished with the brick debris being

spread in the flue footprint and the adjacent area. Below ground flues were left intact.

A large portion of the former roasting operations area is within the existing road interchange of
East Marine View Drive and State Route 529 (the "cloverleaf" area). Soils and associated smelter
materials were removed from this area during construction of the interchange in 1956. The
.southern portion of the roasting operations area is within the currently fenced area. In this area,
the foundations and floors of smelter flues and other structures are typically present below the
current ground surface. In addition, a portion of an underground smelter flue is completely intact
in the subsurface. Some smelter materials were moved about during localized cut and fill

activities, such as terracing and excavation for basements, during residential development in the
1930s and 1940s.
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5.1.2 Findings of Previous Investigations in the Roasting Operations Area

A total of thirteen locations were investigated including five surface samples in the former roasting
operations area during previous subsurface soil sampling activities (Figure 5-1). These sampling
activities were performed prior to and during the RI. Data collected prior to the RI typically have
a "SAIC" notation. At some locations, samples were collected both during the RI and pre-RI.

Data are presented from both investigations in this report.

Two soil borings were located within the existing cloverleaf portion of the former roasting
operations area. Smelter-related material was not found at either location (Tables 5-1 and 5-2).
This finding is consistent with the removal of soils including smelter materials from the cloverleaf

area during the construction of the road interchange.

Samples were collected at seven locations in the former roasting operations area within the
currently fenced area. Within the footprint of the southern roaster building (Table 5-3), smelter
materials, including demolition debris were identified to a depth of four feet. Arsenic

concentrations indicate that residual flue dust is mixed with the debris.

At a location immediately adjacent to the footprint of a former above-ground flue, arsenic

concentrations (Table 5-4) indicate the presence of flue dust residuals between two and three feet.

At two locations to the east of the footprint of a former above-ground flue, arsenic concentrations
(Table 5-5) indicate the presence of flue dust residuals at about a 2-foot depth. The arsenic
concentrations are lower than measured at locations S-3/SAIC-S3 and S-4/SAIC-S4, discussed
above, and may represent levels related to deposition of air emissions during smelter operatioﬁs
with subsequent cut and fill activities modifying the soil profile. Demolition debris containing

small amounts of residual flue dust compared to the footprint areas may also be present.
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In addition, samples were collected at two locations to the west of the footprint of the former flue.
At location S-22/SAIC-S22 (Table 5-6) the arsenic concentrations indicate flue dust mixed with
other material is present to a depth of two feet. No sample descriptions were recorded in the pre-
RI and therefore it is not certain whether demolition debris is present in this area. To the south,
at location S-24, arsenic concentrations do not indicate the presence of smelter material
(Table 5-7). Five surface samples were collected in the roasting operations area during previous
studies (Table 5-110). As discussed in the SAP, surface samples do not provide information on

material volumes, however, the data are included in this report for completeness.
5.1.3 Findings of the Recent Smelter Area Investigation - Roasting Operations Area

Soil samples were collected at five locations in the former roasting operations area during the
recent smelter area investigation (Figure 5-1). Samples were collected at one location within the
footprint of the former roasting operations smoke stack (SA-1) through the current surface of
Pilchuck Path. Smelter debris was present to a depth of four feet with the intact stack foundation
present below this (Table 5-8). Lead and arsenic concentrations in the debris were consistent with

the presence of residual roasting operations flue dust.

Samples were collected within the former roasting operations flue footprint to the south of the
former roasting operations stack area. The location (SA-2) was on the current surface of Pilchuck
Path. The sample descriptions and lead and arsenic concentrations (Table 5-9) indicate that a one-
foot thick layer of smelter debris containing residual flue dust is present one foot below current
ground surface. Migration of arsenic from the smelter material to the underlying soil has

occurred, however, arsenic concentrations attenuate rapidly with depth.

A test pit was excavated through the footprint of the former flue in the southern portion of the
roasting operations area. The underground flue was found intact, approximately 2 to 4 feet below

current ground surface. The location and nature of this flue was expected based on maps of the
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historical smelter layout. The flue was full of grey sand with yellow staining, which based on
appearance and arsenic concentrations (Table 5-10), is identified to be roasting operations flue
dust. A surface soil sample was collected in the adjacent cloverleaf embankment in the area where
the flue was expected to daylight. The arsenic concentration in this sample was 18 mg/Kg and the
lead concentration was 35 mg/Kg. These results indicate that the embankment in the vicinity of

the below ground former smelter flue is not a significant source of arsenic to surface water.

Samples were collected at one location uphill from the footprint of the former roasting operations,
just inside the fenced area (location SA-4). Smelter material including demolition debris was
identified in the upper two feet of soils (Table 5-11). Given that this location is somewhat distant
from the footprint of the former roasting plant and uphill, it appears likely that the demolition
debris was placed as fill during grading activities for residential activities or during construction
of the adjacent cloverleaf (earth moving activities as part of the road interchange construction
occurred within a few feet of this location). Significant migration of arsenic to underlying soils

has not occurred at this location.

One soil boring was drilled within the footprint of the former ore shed to evaluate the presence
of smelter materials. Lead concentrations and material descriptions (Table 5-12) indicate that
residual smelter materials are present in the upper foot of soil. Based on the relatively high lead
concentration compared to arsenic, it is likely that the residual material is lead ore, which was the

principal raw material for the smelting process and stored in the ore shed.
5.1.4 Summary of Current Conditions in the Roasting Operations Area

The smelter material of interest with respect to the former roaster operations area is flue dust,
which was generated by the roasting process and conveyed by brick flues to the dust chambers and
smoke stacks. Samples of flue dust collected from an intact underground flue in the northern

portion of the fenced area contained arsenic concentrations of approximately 21,500 and 28,500
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mg/Kg arsenic and 89 and 51 mg/Kg lead. At other locations within the fenced area, foundations
and floors of former underground flue structures and of the former smoke stack were found to be
intact about two feet below current ground surface. The floors and foundations are typically
overlaid by debris from the demolition of structures. Based on arsenic concentrations, this
material contains residual flue dust. The demolition debris extends to the are¢ .s immediately
adjacent to the former footprints. In particular, debris is present up to depths of about four feet
in the area between Pilchuck Path, 5th Street and the edge of the fenced area adjacent to the

cloverleaf.

To the north of the fenced area in the cloverleaf previous sampling investigations indicated that
soils and smelter materials were removed during the construction of the road interchange. An
additional sample collected in this investigation indicated that small amounts of residual lead ore
are present in surface soils in the vicinity of the former ore shed. The footprint of the former ore

shed is within the cloverleaf area towards the eastern edge.
5.2 FORMER BLAST FURNACE/LEAD REFINING OPERATIONS AREA
5.2.1 Description of Former Smelter Operations, Demolition and Subsequent Land Use

Raw lead ore was processed in the blast furnace to separate out molten lead, matte (a relatively
high lead content material) and slag. Lead was sent to the refining operation to separate out gold
and silver. Matte was recycled to the roasting operations and slag was. dispo. ed onsite. The blast
furnace operation also generated off gases containing flue dust. The flue dust was dampened out
in a brick flue system and recycled to the blast furnace. Off gases were emitted to the air via a

brick stack.

The majority of the former blast furnace/refining operations area is located within the cloverleaf

area. As discussed in Section 4.3, soils were removed from this area during construction in 1956
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and used as fill in adjacent areas associated with State Route 529 and the Weyerhaeuser access

road. Some of the former structure footprints are located in the northeast corner of the fenced area
(Figure 5-2).

5.2.2 Findings of Previous Investigations in the Blast Furnace/Lead Refining Area

A total of ten borings and seven surface sample locations were investigated in the former blast
furnace/refining operations area during previous soil sampling activities (Figure 5-2). These

sampling activities were performed prior to and during the RI.

A soil boring located adjacent to the footprint of the former blast furnace flue within the fenced
area found soil mixed with residual flue dust from 2 to 3.5 feet (Table 5-14). Transport of arsenic

to underlying soils has also occurred.

A test pit installed at the location of the former blast furnace flue (Figure 5-2) inside the fenced
area found the flue structure partially intact approximately three to four feet below ground surface.

The flue structure had a white substance on the flue interior, which contained 12,000 mg/Kg

arsenic.

One location, approximately 45 feet south of the former flue footprint but within the fenced area
was sampled during the pre-RI. The arsenic concentrations (Table 5-15) do not indicate the

presence of smelter material containing significant residuals of flue dust.

Seven soil borings were installed within or adjacent to the footprint of the former blast
furnace/lead refining buildings within the cloverleaf area (Tables 5-16 through 5-22). Except for
at one location, B-3, no demolition debris was identified in this area. At location B-3 arsenic
concentrations indicated that some residual flue dust was present and the presence of demolition

debris was noted in the sample description.
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One soil boring (T-6) was located in the vicinity of the footprint of the former arsenic storage
building during the smelter area investigation. The arsenic concentrations (Table 5-23) do not
indicate the presence of any smelter material or associated debris. Another boring at location T-7
was sampled in the vicinity of the footprint of the former flue in the southern portion of the area
(Table 5-23). One soil boring at location B-4 within the footprint of the former arsenic storage
building was sampled during the pre-RI. The arsenic concentrations (Table 5-24) do not indicate

the presence of smelter material containing significant residuals of flue dust at this location.

Seven surface samples were collected in the blast furnace/lead refining operations area during

previous investigations. The results of the surface samples in this area are shown in Table 5-111.

5.2.3 Findings of the Recent Smelter Area Investigation - Blast Furnace/Lead Refining
Area

Soil samples were collected at four locations in the former blast furnace/refining operations area
during the recent smelter area investigation (Figure 5-2). At location SA-23, within the footprint
of the former arsenic storage building in the current cloverleaf area, arsenic and lead
concentrations (Table 5-25) do not indicate the presence of residual smelter material. This is
consistent with the overall finding that soils and smelter materials were removed from the

cloverleaf area during the construction of the interchange.

Soil samples were collected from beneath East Marine View Drive within the footprint of the
former lead warehouse. Sample descriptions and arsenic/lead concentrations indicate that residual
smelter material is not present at this location. This location appears to be part of the area

excavated during road construction activities.

Soil samples were collected immediately east of East Marine View Drive, downgradient from the

footprint of the former blast furnace flue structures. Sample descriptions and arsenic/lead
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concentrations (Table 5-26) indicate that smelter material is not present in the upper few feet of

soil.

A soil boring located within the footprint of the former blast furnace smoke stack (Table 5-28)
found the foundation of the former stack intact from one to six feet below current ground surface.

Arsenic concentrations in the brick foundation were lower than measured in the overlaying

demolition debris.

Three surface soil samples were collected in the cloverleaf area as part of the blast furnace/lead
refining area evaluation to evaluate the potential to contribute arsenic to storm water. Samples SS-
1, -2 and -3 were collected in areas of bare soil, which may contribute sediment to storm water
runoff. The results (Table 5-29) did not indicate the presence of smelter residuals or other

materials which would be a significant source to storm water.
5.2.4 Summary of Conditions in the Blast Furnace/Lead Refining Area

A large portion of the former blast furnace/lead refining area is located within the current
cloverleaf area. In this area soils were excavated in 1956 when the road interchange was
constructed. Sampling in the cloverleaf area confirms that smelter materials were removed during
construction excavation. A few pockets containing small amounts of residual smelter materials
have been identified in the cloverleaf area. Surface soil samples collected from areas of bare soil
did not identify materials which have the potential to act as significant sources of arsenic to surface
water runoff. Historical information and sampling data indicate that the excavated soils were used
as fill in the area of the Weyerhaueser access road and the State Route 529 Overpass. Arsenic
concentrations in this material typically are substantially lower than in residuals in the fenced areé,

probably due to mixing of smelter residuals with a relatively large amount of soil during cut and

fill activities (see Section 5.6).
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A small portion of the former blast furnace area is located within the fenced area. In this area the
foundations and floors of former flues and the smoke stack are present beginning about one foot
below current ground surface. Residual flue dust is present within the footprint of the former flue
and in the immediately adjacent area associated with demolition debris from the flue (less than 50

feet from the footprint, based on sampling data).
5.3 FORMER ARSENIC PROCESSING OPERATIONS AREA
5.3.1 Description of Former Smelter Operations, Demolition and Subsequent Land Use

The arsenic processing operations produced relatively pure arsenic trioxide using roasting
operations flue dust as the primary feed material. Roasting operations flue dust was collected,
milled with fluxes and roasted in the arsenic oven to generate relatively pure arsenic trioxide gas.
The gas was conveyed to the arsenic kitchens in above-ground brick flues. At the kitchens, the
arsenic trioxide dust was settled out, removed and stored in bins prior to transportation offsite.
The location of these former operations with respect to current site features are shown on

Figure 5-3. The former arsenic processing area is within the current fenced area.

Subsequent to smelter operations, it appears that structures were demolished, with brick debris
being spread in the immediate area. Houses were built on the area in the 1930s and 1940s and the
use has been residential ever since. Localized cut and fill activities appeared to have occurred as
part of residential development, particularly during terracing and during excavation of basements,
walkways and driveways. Foundations and floors of former smelter structures are intact below

the surface in many locations.
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5.3.2 Findings of Previous Investigations in the Arsenic Processing Area

Soil samples were collected at twenty-three locations including seven surface samples in the former
arsenic processing area during previous investigations (Figure 5-3). These sampling activities

were performed prior to and during the RI.

One soil boring (S-111) was located within the footprint of the former arsenic storage bin (Table
5-30). The arsenic concentrations indicate that arsenic trioxide residual is present from one to
three feet below ground surface. The arsenic trioxide residual is associated with bricks from
demolition of the smelter structures. In addition, arsenic has been transported from the smelter

materials to underlying soils, to depths greater than 11 feet below ground surface.

One soil boring (SAIC-S17) was located within the footprint of the former arsenic kitchens during
the Pre-RI (Table 5-31). The kitchens collected arsenic trioxide. The arsenic concentrations
indicate the presence of residual smelter materials, although the concentrations are considerably
lower than measured in adjacent areas and lower than would indicate the presence of significant

quantities of arsenic trioxide residuals. It is noted that the sampling did not delineate the vertical

extent of arsenic concentrations.

Two soil borings were located within the footprint of the former flues from the arsenic oven to the
kitchens. The flues conveyed gases containing arsenic trioxide dust. The results for the flue to
the southern kitchen (Table 5-32) indicate the presence of smelter material containing residual
arsenic trioxide. Bricks from the demolition of the flue are present at a depth of four feet below
ground surface (the deepest sample collected) and the sample description indicates that intact
smelter foundations or structures may be present immediately below this depth. The results withih
the footprint of the former flue to the northern kitchen (Table 5-33) indicate that smelter
demolition debris including residual arsenic trioxide are present within the upper two feet of soil.

Transport of arsenic to deeper soils has also occurred.
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A second soil boring was located between the footprints of the former southern and northern
arsenic kitchens (Table 5-34). The results indicate that small amounts of arsenic trioxide residuals
(relative to adjacent areas) mixed with soil and demolition debris are present to a depth of
approximately four feet. It appears that smelter material is primarily present due to demolition
of the kitchens and spreading of the debris, including low levels of residual arsenic trioxide, in the
immediate area. However, the arsenic concentrations in these soils are much lower than in

residuals within the adjacent footprint area.

A soil boring was located approximately 60 feet to the east of the former arsenic oven footprint
(Table 5-35). The arsenic concentrations indicate the presence of smelter material including
residual arsenic trioxide or flue dust in the upper three feet. These findings are consistent with

the majority of demolition debris having been spread downhill, to the east.

Three soil borings were located within the general footprint of the former arsenic process dust
chambers. The dust chambers collected flue dust from the roasting operations. The results
indicate that smelter demolition debris is present in certain areas to a depth of four feet (Tables
5-36 and 5-37). Based on the arsenic concentrations, the debris appears to be associated with flue
dust residuals from the dust chamber operation. It is noted that the arsenic concentrations in this
area where flue dust was collected are considerably lower than concentrations in areas where
arsenic trioxide was produced and handled, as discussed above. Flue dust residuals are also
present in immediately adjacent soils (Table 5-38). Transport of arsenic from smelter materials

to immediately underlying soils has also occurred.

One soil boring was located adjacent to the footprint of the former flue from the arsenic dust
chambers to the smoke stacks. The flue conveyed off gases containing flue dust. The results

(Table 5-39) indicate that smelter material containing residual flue dust is present.
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Five soil borings were located adjacent to the former arsenic dust chambers. Samples S-10, S-11,
and S-12 were collected approximately 20 to 30 feet from the western edge of the former dust
chambers. Arsenic concentrations at the locations in this area (Table 5-40) do not indicate that
debris or residual flue dust is present. These findings are consistent with the demolition debris

from the dust chambers being spread downhill to the southeast.

Sampling locations S-46 and S-47 were located to the east of the footprint of the former arsenic
dust chambers. Location S-47 was approximately 50 feet from the footprint and location S-46 was
approximately 120 feet from the footprint. At both locations the presence of demolition debris
associated with residual flue dust is indicated (Tables 5-41 and -42). Given these findings and the
results to the west of the former dust chambers (uphill) it appears that the dust chambers were

demolished, with some debris being spread to the southeast.

. Four soil borings were located to the east of the former arsenic processing area. At the southern
location (EV-10) residual arsenic trioxide or flue dust associated with demolition debris is present
(see Table 5-43). At the central and northern locations (EV-11 -12, and -3-S) there is no
indication of smelter material (Tables 5-44, 5-45 and 5-46).

Two soil borings were installed to the south of the arsenic processing area. At location S-92,
approximately 50 feet south of the footprint of the former arsenic mill storage bin, smelter material
containing arsenic trioxide was found at 0.5 feet depth (Table 5-47). The material contained brick,
indicating that it is demolition debris from the smelter structures. At a location approximately 150

feet south of S-92, no evidence of smelter material or residual arsenic trioxide was found (Table
5-48).

Seven surface samples were collected in the southern and north central portions of the area during

previous investigations. The results of the surface samples in this area are presented in Table 5-

@ -
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5.3.3 Findings of Recent Smelter Area Investigation - Arsenic Processing Area

Soil samples were collected from sixteen locations in the former arsenic processing area during
the recent smelter area investigation (Figure 5-3). Two test pits installed within the footprint of
the former southern arsenic kitchen found the presence of demolition debris (Tables 5-49 and 5-
50). Arsenic levels indicate that residual arsenic trioxide is mixed with the debris to a depth of
3.5 feet in the western portion and to two feet in the eastern portion of former kitchen footprint.
Vertical transport of arsenic to immediately underlying soils has occurred at both locations,

however, arsenic concentrations attenuate rapidly.

Another test pit was excavated to investigate the subsurface conditions within the footprints of the
former northern arsenic kitchen and the flue from the dust chambers to the smoke stacks (Figure
5-3). At both locations (TP-6A and TP-6B), intact floors ar.d foundations of the former smelter
structures were observed at approximately 1.5 feet below current ground surface. The location
of the structures confirmed the expected position of former smelter structures relative to current
features. At location TP-6A, within the western portion of the northern arsenic kitchen footprint,
smelter debris residual arsenic trioxide was found above the intact floor (Table 5-51). Migration
of arsenic to immediately underlying soils has occurred at this location, although concentrations
attenuate rapidly. At location TP-6B (Table 5-52) demolition debris was also present above the
intact flue floor. Migration of arsenic from these smelter materials has occurred, going deeper
than at location TP-6A.

Three test pits were excavated within the footprint of the former arsenic process dust chambers.
The excavations found intact floors of the dust chambers and confirmed the location of the former
structures developed from smelter-era maps. The arsenic and lead concentrations and material
descriptions indicate that smelter debris is present above the intact floors and that this material
contains residual flue dust (Tables 5-53, -54 and -55). Migration of arsenic to immediately

underlying soils has occurred at these locations.
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Smelter Area Investigation Report

One soil boring was installed within the footprint of the former arsenic ovens (location SA-6).
Smelter debris containing residual flue dust/arsenic trioxide was identified in the one to four foot

depth interval (Table 5-56). Migration of arsenic to underlying soils has also occurred.

One soil boring was drilled within the footprint of the former storage bin next to the arsenic mill.
Smelter debris containing residual flue dust/arsenic trioxide was found in the upper two feet of

soils. Transport of arsenic to underlying soils has also occurred at this location.

Seven soil borings were located to the south of the former arsenic processing area outside the
fenced area to evaluate the nature and extent of demolition debris. The sample descriptions and
arsenic concentrations (Tables 5-58 through 5-64) show no evidence of demolition debris or
residual smelter material at these locations. Arsenic levels are lower than found in debris inside
the fenced area and are consistent with deposition of air emissions during smelter operation with

some variation due to cut and fill activities during subsequent residential development.
5.3.4 Summary of Current Conditions in the Arsenic Processing Area

The former arsenic processing area is located within the currently fenced area. This process used
roasting operations flue dust (typical arsenic concentration around 25,000 mg/Kg) to produce
relatively pure arsenic trioxide (typical arsenic concentration lower than, but in the range of
760,000 mg/Kg). Residuals of these smelter materials are present primarily within the footprints
of former structures where they were processed or stored. Intact floors and foundations of former
smelter structures were identified at several sampling locations consistent with expectations based
on the layout of the smelter shown on historical maps. The floors were typically present between
one to three feet below current ground surface. Demolition of smelter structures and grading of
debris in the immediate vicinity has resulted in flue dust/arsenic trioxide residuals mixed with
brick debris and other structural material being present within and adjacent to the footprints of the

former structures. However, soil borings drilled in the area immediately south of the fenced area
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(between 10 and 70 feet from the fence) did not encounter any demolition debris from the smelter,
indicating that debris outside the footprint of the former kitchens in the fenced area ends within
a few feet. Arsenic concentrations in residual smelter material in this area are typically higher

than in other areas due to the presence of arsenic trioxide residue.
5.4 GENERAL AREA OF FORMER STACKS
5.4.1 Description of Former Smelter Operations, Demolition and Subsequent Land Use

This area, located in the southwestern corner of the former smelter property, contained above-
ground brick flues from the roasting operations and from the arsenic processing operations to two
brick smoke stacks (Figure 5-4). Off-gases in the flues from roasting operations would have
contained flue dust, and off-gases from arsenic processing operations would have contained arsenic

trioxide. The majority of the former stack area is contained within the currently fenced area.
5.4.2 Findings of Previous Investigations in the Former Stack Area

A total of eighteen locations including four surface samples were investigated in the general area
of the former stacks area during previous soil sampling activities (Figure 5-4). These sampling

activities were performed prior to and during the RI.

Several soil borings were located within or near the footprints of the former flues in this area. At
location EV-2-S, which is within five feet of the footprint of the flue from the roasting operations
to the stacks, the presence of demolition debris to a depth of three feet with low levels of residual

flue dust is indicated (Table 5-65).

Two soil borings were located within or immediately adjacent to the footprint of the former east-

west oriented flues leading to the stacks. The results are essentially the same at both locations:
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‘ Smelter Area Investigation Report

demolition debris, including flue dust is present to a depth of approximately two feet with
transport of arsenic to underlying soils. The arsenic concentrations at location S-28/SAIC-S28
(Table 5-66), within the footprint of the former flue, are significantly higher than the
concentrations measured at location S-27 (Table 5-67), which was approximately ten feet to the

north of the footprint of the same flue.

Two soil borings were located approximately 30 feet north of the footprint of the former east-west
oriented flues leading to the stacks. Soil boring S-36/SAIC-S36 (Table 5-68) indicates that
demolition debris from the smelter including flue dust is present to a depth of approximately four
feet. Soil boring S-72 indicates that smelter material including flue dust and demolition debris are
present between two and four feet (Table 5-69). The arsenic concentrations and sample
descriptions indicate that relatively pure flue dust is present in the three foot depth sample.

Arsenic has been transported from this material to underlying soils.

Three soil borings were located to the south of the former flue footprints. At location S-37/SAIC-
S37 (Table 5-70), which was located about 50 feet south of the former flue footprints and 125 feet
east of the former stack locations, arsenic concentrations indicate the presence of flue dust
residuals within the upper foot of soil. At the other two locations (SAIC-S29 and SAIC-S30:

Table 5-71), arsenic concentrations are lower and the presence of significant flue dust residuals

is not indicated.

One soil boring was located near the former smelter fenceline, approximately 130 feet west of the
footprint of the former roaster dust chambers. This area was open ground during smelter
operation. The data (Table 5-72) indicate that residual flue dust mixed with other material is
present from two to three feet below ground surface. The samples were collected during the pré-
RI and, because samples descriptions were not recorded, there is no indication if the flue dust is
associated with smelter demolition debris or with other materials. It is noted that samples

. collected between this location and the footprints of former dust chambers and flues to the east and
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south did not contain smelter material, and therefore it appears that this location represents an

isolated area of fill.

Three soil borings (S-25, S-26 and S-35) were located to the south of S-34/SAIC-S34, toward the
footprints of the former flues and stacks. The arsenic concentrations (Table 5-73) do not indicate

the presence of smelter material containing significant amounts of residual flue dust.

Four surface samples were collected in the general area of former stacks during previous

investigations. The results of the surface samples in this area are shown in Table 5-113.
5.4.3 Findings of Recent Smelter Area Investigation - Former Stack Area

Soil samples were collected at ten locations in the former stacks area during the recent smelter area
investigation (Figure 5-4). A test pit (TP-11) was excavated through the footprints of the former
flues from the arsenic process dust chambers and the arsenic processing area. Floors of the flues
from the arsenic processing area were found intact between three to four feet below current ground
surface. The flue from the roasting plant was not present in this area due to excavation of a
driveway and basement for the former residence. Therefore samples at TP-11C, proposed in the

SAP, were not collected.

Arsenic concentrations in smelter debris above the intact floors were consistent with the presence
of residua. arsenic trioxide (Tables 5-74 and -75). Migration of arsenic to underlying soils has

occurred at these locations.

A second test pit was excavated through the former flue footprints closer to the former location
of the smoke stacks (location TP-10). Intact flue floors and foundations were observed at
approximately four feet below current ground surface. Above these floors, a three to four foot

thick layer of smelter debris was observed (Tables 5-76 and 5-77). The debris ended within a few
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Smelter Area Investigation Report

feet to the south. The northern extent was not delineated by the test pit. Based on the measured
arsenic concentrations, residual arsenic trioxide or flue dust is present in the debris. Arsenic

migration has occurred to underlying soils.

Five soil borings were located in the area adjacent to the footprints of the former smoke stacks and
associated flues. The purpose of these locations was to evaluate the extent of debris from
demolition of the smelter structures (Tables 5-78 through 5-82). None of the sampling locations
found significant amounts of debris, indicating that smelter materials do not extend far from the
footprints of the former structures and appear to be confined to the fenced area. Arsenic

concentrations do not indicate the presence of smelter material containing residual flue dust or

arsenic trioxide.

Previous findings to the north of the smoke stack area (around S-34) indicated that this location
might contain isolated demolition debris and associated residual flue dust. Soil boring SA-18
located in this area (Table 5-83) found no evidence of demolition debris. The arsenic

concentration in the upper foot of soil appears to be indicative of levels due to deposition of air

emissions during smelter operation.
5.4.4 Summary of Conditions in the Former Stack Area

The former flues in this area conveyed offgases containing flue dust or arsenic trioxide from the
roasting operations and the arsenic processing operations to two smoke stacks near the top of the
hill (just east of the current Hawthorne Street). The intact floors of the flues were identified at the
test pit locations between four and five feet below current ground surface. Above the floors,
demolition debris containing arsenic trioxide or flue dust residuals was found to be present. In
small areas the flue materials have been removed during excavation activities associated with
residential development (i.e., excavation of basements, walkways and driveways). Soil borings

and test pits indicate that demolition debris does not extend far from the footprints of the former
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flues and stacks. The samples indicated that all smelter residuals are contained within the fence

in this area.
5.5 FORMER NORTHERN SMELTER AREA
5.5.1 Description of Former Smelter Operations, Demolition and Subsequent Land Use

The northern smelter area included rail lines and open ground (generally not used for smelter

operations). The area was within the smelter property (Figure 5-5).
5.5.2 Findings of Previous Investigations in the Northern Smelter Area

Five soil borings located in the northern area (Figure 5-5) drilled during and before the RI found

no evidence of demolition debris or residuals of smelter materials in subsurface soils (Table 5-84
through 5-88).

However, at location S-75 a surface soil sample (0 - 2 inches) contained 8,080 mg/Kg arsenic,
indicating that residual smelter material is present at the surface at this location. Subsequently,
the initial residential soil sampling program collected soil samples at twenty locations in the front
and back.yard of the residence (211 Medora Way). Samples were collected at depths of 0-2, 2-6,
0-6, 6-12, 12-18, 18-24, 24-30 and 30-36 inches. The arsenic and lead concentrations measured

in these samples are shown in Table 5-89.

As shown, arsenic concentrations ranged from less than 18 mg/Kg to 4,379 mg/Kg, indicating that

small pockets of smelter debris material are present in certain locations.

Six surface samples were collected in the northern smelter area during previous investigations.

The results of the surface samples in this area are shown in Table 5-114.
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5.5.3 Findings of Recent Smelter Area Investigation - Northern Smelter Area

Four soil borings were located in the former northern smelter area (Figure 5-5). Smelter debris
was not observed in any of the borings and arsenic/lead concentrations appear to be consistent with
levels from deposition of air emissions during smelter operation (Tables 5-90 through 5-93). Lead
and arsenic concentrations at SA-20 and -21 were higher than at other locations. These are within
about 30 feet of the former location of a rail line which transported lead ore to the roasting plant.
These concentrations may be indicative of the effects of fugitive emissions from material

transportation during smelter operation.
5.5.4 Summary of Conditions in the Northern Smelter Area

The former northern area was within the smelter property, but distant from the main operational
. area. Based on this location and knowledge about smelter demolition and subsequent land use it
is not expected that significant quantities of smelter materials would be found in this area and this
has been confirmed by the various sampling investigations. Small pockets of materials which
contain lead and arsenic concentrations consistent with smelter residuals were identified at 211
Medora Way in previous investigations. The data indicate that small amounts of smelter material
were mixed with soils, most likely during cut and fill activities associated with residential

construction. However, other sampling has not identified similar material in the surrounding area.

5.6 STATE ROUTE 529 OVERPASS AREA
5.6.1 Description of Former Smelter Operations, Demolition and Subsequent Land Use
The current Overpass Area is adjacent to the location of the former blast furnace area during

smelter operations. In 1956 significant cut and fill activities occurred as part of the construction

. of the road interchange of East Marine View Drive and State Route 529. Material was excavated
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from the former blast furnace, roasting plant and northern smelter areas in the cloverleaf and used
as fill beneath the south-bound lane of State Route 529 and around and beneath the Weyerhaeuser

access road.

5.6.2 Findings of Previous Investigations in the Overpass Area

Aerial photographs indicate that some material used as fill beneath State Route 529 came from the
cloverleaf portion of the former smelter area. Bricks and wood fragments were observed during
the lowlands RI, embedded in sandy fill under the south bound lane of the overpass. Ten samples
of material were collected from the 0-6 inch depth interval and analyzed for arsenic. Total arsenic
concentrations were below 60 mg/Kg in all but two of the samples which had concentrations of

180 and 1,700 mg/Kg.

5.6.3 Findings of Recent Smelter Area Investigation - Overpass Area

Soil samples were collected at sixteen locations in the state route 529 overpass area during the
recent smelter area investigation (Figure 5-6). The locations were laid out on a grid pattern,
modified to account for physical obstacles. In general no evidence of significant quantities of
residual flue dust or other high-lead or arsenic materials were identified at these sampling locations
(Tables 5-94 through 5-109). The results are consistent with the finding that soils, including
smelter material were excavated from the cloverleaf area during the construction of the road
interchange and used as fill in this area. Arsenic and lead concentrations are elevated. but are
much lower than levels measured in debris in the fenced area, and do not show a constant trend

with depth, indicating that materials were well mixed during cut and fill activities.
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5.6.4 Summary of Conditions in the Overpass Area

The State Route 529 Overpass Area is located just northeast of the former blast furnace/lead
refining operations area. Excavated soils including residual smelter material from the cloverleaf
area were used as fill during construction of the road. Arsenic and lead concentrations are
elevated, but are much lower than levels measured in debris in the fenced area, and do not show

a constant trend with depth, indicating that any smelter materials were well mixed with soil during

cut and fill activities.
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DRAFT /.\
TABLE 5-1 o
ARSENIC CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER NORTHERN ROASTER BUILDING 3
/ (RI SAMPLING LOCATION B-2) il
Sampling Arsenic Concentration
Area | Depth (feet)] Location Description (mg/Kg) BT
ROA surface B-2 Brown fine sand, some silt 34 &
(topsoil)
3.0 B2 | Til 29 i
6.0 B2 | Light brown silt 37 =
7.0 B-2 Till 10 g
9.0 B-2 Gray silt 4 ﬁ;
11.0 B-2 Gray silt. Dry 5
13.0 B-2 As above 4 ?:
15.0 B-2 | As above 4
¥
TABLE 5-2
ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FOOTPRINTS -
OF THE FORMER ORE SHED AND SULFIDE MILL 33
(PRE-RI SAMPLING LOCATION SAIC-S77) a
Arsenic Concentration et
Area Sampling Depth (feet) Location (mg/Kg) -
ROA surface SAIC-S77 114 2
0.5 SAIC-S77 10
1.0 SAIC-S77 34 7?
2.0 SAIC-877 24 &b
* No sample descriptions are available from the pre-RI sampling.
5!(
.li*
Note:
Smelter area sampling areas in tables are: _‘
ROA Former Roasting Operations Area T3
BFA  Former Blast Furnace/Lead Refining Operations Area
1
APA  Former Arsenic Processing Area -
FSA  General Area of Former Stacks
NSA Northern Smelter Area /-:
R-529 State Route 529 Overpass Area j
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TABLE 5-3

ARSENIC CONCENTRATIONS IN SOILS ADJACENT TO THE FOOTPRINT
OF THE FORMER SOUTHERN ROASTER BUILDING
(SAMPLING LOCATION S-4/SAIC-S84)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
ROA surface S-4 Brown to black topsoil, sandy, small 1,340
gravels
SAIC-S4 | 0.0-2.0" 4,860
0.5 S4 As above 2,460
SAIC-S4 2,380
1.0 S-4 Brown silty sand (brick chips) 4,290
SAIC-S4 2,860
2.0 S-4 Brown silty sand, small gravel 1,330
SAIC-S4 5,820
3.0 S4 Black organic material, silty (brick 2,720
SAIC-S4 | chips) 10,500
4.0 S4 Dark brown silty, mainly wood 4,840
fibers
6.0 S4 Tan silty sand, small gravels 270
7.0 S4 As above 136
11.0 S4 Light grey silt, very dense, dry 11

\/TABLE 5-4

ARSENIC CONCENTRATIONS IN SOILS ADJACENT TO THE FOOTPRINT
OF A FORMER ABOVE-GROUND FLUE FROM THE ROASTERS TO THE SMOKE STACKS
(PRE-RI SAMPLING LOCATION SAIC-S3)

Arsenic Concentration
Area Sampling Depth (feet) Location (mg/Kg)
ROA surface SAIC-S3 286
0.5 SAIC-S3 257
1.0 SAIC-S3 915
2.0 SAIC-S3 4,700
3.0 SAIC-S3 2,340

* No sample descriptions are available from the pre-RI sampling.
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DRAFT
/ TABLE 5-5
ARSENIC CONCENTRATIONS IN SOILS ADJACENT TO THE FOOTPRINT
OF A FORMER ABOVE-GROUND FLUE FROM THE ROASTERS TO THE SMOKE STACKS
Arsenic Concentration (mg/Kg)
Sampling Pre-RI Sampling Location Pre-RI Sampling Location
Area Depth (feet) SAIC-S1 SAIC-82
ROA surface 319 309
0.5 215 142
1.0 438 112
2.0 1,010 952
3.0 333 865

* No sample descriptions are available from the pre-RI sampling.

./ TABLE 5-6

ARSENIC CONCENTRATIONS IN SOILS TO THE WEST OF THE FORMER ROASTER STACK
(RI SAMPLING LOCATION S-22/SAIC-S22)

Sampling
Depth Arsenic Concentration
Area (feet) Location Description (mg/Kg)
ROA surface SAIC-S22 | Pre-RI sample: no sample description 1,490

0.0-2.0"

0.5 SAIC-S22 | As above 4,230

1.0 SAIC-822 | As above 3,590

2.0 SAIC-822 | As above 1,710

3.0 SAIC-S22 | As above 455

4.0 S-22 Light gray, slightly moist silt with 18
occasional fine gravel

6.0 S-22 Slightly moist, light gray, slightly fine 450
sand

7.0 S-22 Slightly moist, light gray uniform, 236
medium-grained sand

9.0 S-22 Slightly moist. light gray sandy silt 233

11.0 S-22 Light gray sand, silt with large (1") iron 58
stained lenses

13.0 S-22 Moist, light gray, sandy silt with 19
occasional fine gravel

15.0 S-22 Moist, dense, light gray, sandy silt 18
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/TABLE 5-7

ARSENIC CONCENTRATIONS IN SOILS TO THE WEST OF THE FORMER ROASTER STACK
(PRE-RI SAMPLING LOCATION SAIC-S24)

Arsenic Concentration
Area Sampling Depth (feet) Location {mg/Kg)
ROA surface SAIC-S24 395
0.5 SAIC-S24 456
1.0 SAIC-S24 152
2.0 SAIC-S24 48
3.0 SAIC-824 3

* No sample descriptions are available from the pre-RI sampling.

‘/TABLE 5-8
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF THE
FORMER ROASTING OPERATIONS SMOKE STACK
{SAMPLING LOCATION SA-1)

Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
ROA 0.0-1.0 SA-1 0-0.2 Asphalt 1,427 1,038

0.2-1.0 Smelter debris;
brick fragments, sand and

gravel

1.0-2.0 SA-1 Smelter debris; brick 682 387
fragments, sand and gravel

2.0-3.0 SA-1 Smelter debris; brick 818 89
fragments, sand and gravel

3.04.0 SA-1 Smelter debris fragments; 320 - 17
brick, sand and gravel

4.0-5.0 SA-1 Brick: red, dry intact with 3,841 1,083
gray and white sand layers

6.0-6.25 SA-1 Brick: red, dry intact with 515 77

gray and white sand layers.
Refusal at 6.3 feet on
smelter foundation.

J\S3I7NSMELTER\SMELTAB WPD 49 October 7, 1998



Smelter Area Investigation Report

DRAFT

) ABLE 5-9

ARSENIC AND LEAD CONCENTRATIONS IN SOILS
WITHIN THE FOOTPRINT OF THE FORMER ROASTING OPERATIONS FLUE DUST CHAMBERS

(SAMPLING LOCATION SA-2)

Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/ Kg)__
ROA 0.0-1.0 SA-2 0.0-0.2 Asphalt 2,351 1,141
0.2-1.0 Gravelly sand
wi/trace brick fragments at
1
1.0-2.0 SA-2 Smelter debris; brick and 4171 1,128
wood chunks
2.0-3.0 SA-2 Silty sand 2,014 10
3.04.0 SA-2 Silty sand 158 10
4.0-5.0 SA-2 Silty sand - -
5.0-6.0 SA-2 Silty sand 40 11
6.0-7.0 SA-2 Silty sand 17 10
‘/TABLE 5-10
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
WITHIN THE FOOTPRINT OF THE FORMER SOUTHERN ROASTER FLUES
(SAMPLING LOCATION TP-3)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
ROA 0.0-1.0 TP-3 Silty loam 1,704 911
- 1.0-2.0 TP-3 Abundant red brick 9,043 2,425
: fragments
2.0-3.0 TP-3 Intact flue structure filled 21,686 89
with grey sand with yellow
staining « ‘lue dust)
3.04.0 TP-3 As above 28,579 51
4.0-5.0 TP-3 Intact brick foundation 1,883 58
5.0-6.0 TP-3 As above 6,902 794
6.0-7.0 TP-3 As above 7,084 275
7.0-8.0 TP-3 Silt 203 13
8.0-9.0 TP-3 Sand and silt 507 10
9.0-10.0 TP-3 Silty sand 655 10
10.0-11.0 TP-3 Silty sand 744 12
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./TABLE 5-11

ARSENIC AND LEAD CONCENTRATIONS IN SOILS WEST OF THE FOOTPRINTS OF THE FORMER

ROASTING OPERATIONS FLUES
(SAMPLING LOCATION SA-4)

Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
ROA 0.0-1.0 SA-4 Silty loam, trace brick 11,792 12,116
fragments
1.0-2.0 SA-4 Smelter debris; brick fragments 2,618 530
2" chuck of wood at top
2.0-3.0 SA4 Silty sand 13 22
3.04.0 SA4 Silty sand 26 14
4.0-5.0 SA4 Silty sand 14 10
5.0-6.0 SA-4 Silty sand 10 10
l4;&131.1‘: 5-12
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER ORE SHED
. (SAMPLING LOCATION SA-3)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg_/Egl) (mg/Kg) ‘
ROA 0.0-1.0 SA-3 Sandy loam 13 1,315
1.0-2.0 SA-3 Sand 21 118
2.0-3.0 SA-3 2.0-2.3' Sand 21 106
2.3-3.0' Silt
3.04.0 SA-3 Silt 10 10
o
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/Table 5-13
Arsenic and Lead Concentrations in Soils East of the
Former Roasters
(Sampling Location TB-3)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
ROA 0.0-0.5 TB-3 Asphalt 18 20
2.0-3.5 TB-3 Silty Sand, Grey to Light 218 158
Brown
5.0-6.5 TB-3 Silty Sand, Grey to Light 20 31
. Brown
10.0-11.5 TB-3 Silty Sand, Light Brown 660 40
15.0-16.5 TB-3 Silty Sand, Light Brown 194 10
20.0-21.5 TB-3 Silty Sand, Light Brown 206 10
25.0-26.5 TB-3 Silty Sand, Light Brown 10 13
30.0-31.5 TB-3 Sandy Silt 10 10
35.0-36.5 TB-3 Sand 10 10
37.5-39.0 TB-3 Sand 291 10
./TABLE 5-14
ARSENIC CONCENTRATIONS IN SOILS ADJACENT TO THE FOOTPRINT
OF THE FORMER BLAST FURNACE FLUE
(RI LOCATION EV-13)
Sampling Arsenic Concentration
Area Depth (feet) | Location Description (mE/Kg)
BFA 0.0-0.5 EV-i3 Road base fill 487
-l 2.0-35 EV-13 Silty sand. Moist 11,810
5.0-55 EV-13 As above 2,785
55-6.5 EV-13 As above 1,831
10.0-11.5 EV-13 Siltv sand. Slightly moi: 2.259
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.AABLE 5-15

ARSENIC CONCENTRATIONS IN SOILS SOUTH OF THE FOOTPRINT
OF THE FORMER BLAST FURNACE FLUE
(PRE-RI SAMPLING LOCATION SAIC-S48)

Arsenic Concentration
Area Sampling Depth (feet) Location (mg/Kg)
BFA surface SAIC-548 791
0.5 SAIC-S48 584
1.0 SAIC-548 780
20 SAIC-S48 49
3.0 SAIC-548 97
* No sample descriptions are available from the pre-RI sampling.
Sess
ARSENIC CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER BLAST FURNACE BUILDING
(RI SAMPLING LOCATION B-1)
Sampling Arsenic Concentration
Area |Depth (feet)| Location Description (mg/Kg)
BFA surface B-1 Topsoil, root material 24
. 2.0 B-1 Topsoil, organic, rich, root material, 10
silty clay
4.0 B-1 Sandy silt, some pebbles, grayish- 2
brown
6.0 B-1 Sandy silt, pebbles, gray-brown 3
9.0 B-1 Glacial till, silt, rounded pebbles, 2
sandy. Tan weathered granites (could
still be fill material)
11.0 B-1 Gravelly silt, moist 6
13.0 B-1 Gravelly silt, pebbles, tan, little sand 6
15.0 B-1 Gravelly silt, oxidation stains near 4
base
|
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./T ABLE 5-17

ARSENIC CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF
THE FORMER ORE BUILDING
(RI SAMPLING LOCATION B-3)

Sampling Arsenic Concentration
Area Depth (feet) Location Description (mg/Kg)
BFA surface B-3 Silt - light brown: with very fine 49
sand, root mass: dry
20-35 B-3 Sandy silt - light brown; red 1,059
brick fragments, oxidation and
mottled throughout, green
precipitate
5.0-6.5 B-3 Sandy silt - light brown, very fine| 117
grained sand
10 - 10.5 B-3 Sandy silt - light brown; sandy 31
clay lens. Moist
15 - 15.2} B-3 SandL gravel - grey. Wet 7
AABLE 5-18
ARSENIC CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER BLAST FURNACE BUILDING
(RI SAMPLING LOCATION EV-14)
Sampling Arsenic Concentration
Area Depth (feet) Location Description (mi/Kg)
BFA 0.0-0.5 EV-14 Road base 53
20-35 EV-14 Sandy silt. Slightly moist 24
50-6.5 EV-14 As above 4
10.0-11.5 EV-14 As above 20
.AABLE 5-19
ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FOOTPRINT
OF THE FORMER LEAD REFINING BUILDING
(RI SAMPLING LOCATION B-5)
Sampling Arsenic Concentration
Area Depth (feet) Location Description (mg/Kg)
BFA surface B-5 Silty sand - light brown, abundant 18
root mass. Dry
2.0-3.0 B-5 Sandy silt. Dry 3
50-55 B-5 As above 4
10.0 - 10.75 B-5 As above 5
15 - 16 B-5 Sand. Moist 3
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TABLE 5-20
ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FOOTPRINT
OF THE FORMER LEAD REFINING BUILDING
(RI SAMPLING LOCATION B-6)

Sampling
Depth Arsenic Concentration
Area (feet) Location Description (mg/Kg)
BFA surface B-6 Silty sand - light brown, abundant 25
root mass. Dry
20-35 B-6 Silt - light brown. Moist 3
50-55 B-6 As above 4
10.0 - B-6 Silt with gravel and sand 2
11.0
15-15.5 B-6 Siity sand. Moist 4
TABLE 5-21

ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FOOTPRINT
OF THE FORMER LEAD REFINING BUILDING
(PRE-RI SAMPLING LOCATION SAIC-S69)

Area Sampling Depth (feet) Location Arsenic Concentration (mg/Kg)
BFA surface SAIC-S69 67
0.5 SAIC-S69 121
1.0 SAIC-569 41
2.0 SAIC-S69 4
3.0 SAIC-S69 4
* No sample descriptions are available from the pre-RI sampling.
TABLE 5-22
ARSENIC AND LEAD CONCENTRATIONS IN SOILS EAST OF THE FORMER
BLAST FURNACE FLUE
(RI SAMPLING LOCATION EV-4B-S)
Arsenic Lead
Concentration Concentration
Area Sampling Depth (feet) Location (mg/Kg) (mg/Kg)
BFA 0.0-1.5 EV4B-S 16 12
1.5-3.0 EV-4B-S 7 11
4.4-6.0 EV-4B-S 3 4
9.0-10.5 EV-4B-S 14 8
15.0-17.0 EV-4B-S 138 140
24.0-25.5 EV-4B-S 4 7
55.5-57.5 EV-4B-S 5 1
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TABLE 5-23
ARSENIC AND LEAD CONCENTRATIONS IN TRENCH SAMPLES IN THE
VICINITY OF FORMER BUILDINGS ASSOCIATED WITH
BLAST FURNACE/LEAD REFINING OPERATIONS
Arsenic Concentration (mg/Kg)
Area Sampling Depth Sampling Location T-6 Sampling Location T-7
FSA A Horizon* 23.9 931
B Horizon* 42.2 1050
C Horizon* 5.1 468
*Depth data not available
TABLE 5-24
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
WITHIN THE FOOTPRINT OF THE FORMER ARSENIC STORAGE BUILDING
(RI SAMPLING LOCATION B-4)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
BFA 0.0-0.2 B4 Sand - Brown with silt, 8.9 76
10% gravel, abundant roots
2.0-6.5 B4 Sandy silt - Brown, uniform 20 60
7.59.0 B-4 Silty sand - Light Brown 6.9 19
Grey, 5% subrounded
gravel
10.0-10.5 B4 Silty sand - Light Brown 2.6 2.8
Grey, 20% fine gravel
15.0-15.5 B4 Silty sand - Light Brown 23 2.2
Grey, 10% fine gravel
TABLE 5-25
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC STORAGE BUILDING
(SAMPLING LOCATION SA-23)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
BFA 0.0-1.0 SA-23 0.0-0.7" Silty loam 25 211
0.7-1.0" Silty sand
1.0-2.0 SA-23 Silty sand 12 28
2.0-3.0 SA-23 Silty sand 10 19
3.04.0 SA-23 Silty sand 12 82
4-0-5.0 SA-23 Silty sand 10 36
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TABLE 5-26
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER LEAD REFINING BUILDING
(SAMPLING LOCATION SA-24)
Sampling Arsenic Lead
Depth Concentration Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
BFA 0.0-1.0 SA-24 Asphalt and gravel 18 20
1.0-2.0 SA-24 Gravelly sand 10 10
2.0-3.0 SA-24 Sandy silt 36 63
3.04.0 SA-24 Sandy silt 10 10
4.0-5.0 SA-24 Sandy silt 10 17
TABLE 5-27
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
ADJACENT TO THE FORMER DUST CHAMBERS
(SAMPLING LOCATION TB-1)
Sampling Arsenic Lead
Depth Concentration Concentration
. Area (feet) Location Description (mg/Kg) (mg/Kg)
BFA 0.0-0.5 TB-1 Asphalt 18 20
2.0-3.5 TB-1 Silt 46 27
5.0-6.5 TB-1 Silt 48 417
10.0-11.5 TB-1 Gravelly sandy silt 695 63
15.0-16.5 TB-1 Silty gravelly sand 455 13
20.0-21.5 TB-1 Sand and gravel 197 12
25.0-26.5 TB-1 Sand 201 10
30.0-31.5 TB-1 Silt 120 10
35.0-36.5 TB-1 Sand 76 10
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TABLE 5-28
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER FLUE NEAR THE STACK
(SAMPLING LOCATION SA-5)
Arsenic Lead
Sampling Concentration Concentration
Area | Depth (feet) | Location Description (mg/Kg) (mg/Kg)
BFA 0.0-1.0 SA-5 Silty loam 4,677 942
1.0-2.0 SA-5 Intact brick structure 808 115
2.0-3.0 SA-5 As above 47 14
3.04.0 SA-5 As above 60 14
4.0-5.0 SA-5 As above 11 15
5.0-6.0 SA-5 As above 35 17
8.0-9.0 SA-5 Silty sand 317 10
11.0-12.0 SA-S Silty sand 280 10
14.0-15.0 SA-5 Silty sand 61 13 __
TABLE 5-29
ARSENIC AND LEAD CONCENTRATIONS IN SURFACE SOILS
AROUND THE SOUTHER*. CLOVERLEAF AREA
Arsen;c Concentration | Lead Concentration
Area | Location Description (mgﬂ(_gl (mg/Kg)
BFA | SAI-SS-1 | Surface Sample 18 35
SAI-SS-2 | Surface Sample 82 364
SAI-SS-3 | Surface Sample 15 14
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TABLE 5-30
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS WITHIN THE FOOTPRINT
OF A FORMER ARSENIC STORAGE BIN
(RI SAMPLING LOCATION S-111)
Sampling Arsenic
Depth Concentration
Area (feet) Location Description (mg/Kg) |
APA surface S-111 Topsoil, fill material, brown medium sand, silt 205
organic material
0.5 S-111 | As above 4,100
1.0 S-111 Multi-colored smelter debris (white, red, gray), 727,000
brick chips, mortar
2.0 S-111 | White crystalline material, strong odor 430,000
3.0 S-111 | Brick material, medium sand, silt, brown, white 622,500
specks
4.0 S-111 | As above 150,000
7.0 S-111 | Light grey silt, fine sand, small gravel, dense 19,140
9.0 S-111 | Light gray silt, very dense, small gravel 11,950
11.0 S-111 | As above 1,800
TABLE 5-31
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS WITHIN THE FOOTPRINT
OF THE FORMER SOUTHERN ARSENIC KITCHEN
(PRE-RI SAMPLING LOCATION SAIC-S17)
Area Sampling Depth (feet) Location Arsenic Concentration (mgigg)_
APA surface SAIC-S17 235
0.5 SAIC-S17 241
1.0 SAIC-S17 366
2.0 SAIC-S17 976
3.0 SAIC-S17 1,190
*No sample descriptions are available from the pre-RI sampling.
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TABLE 5-32

ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS WITHIN THE FOOTPRINT OF THE
FORMER FLUE FROM THE ARSENIC OVENS TO THE KITCHENS

(RI SAMPLING LOCATION S-112)

Sampling Arsenic Concentration
Area| Depth (feet)) Location Description (mg/Kg)
APA surface S-112 | Brown to black organic material, sandy, 1,510
some small gravel
0.5 S-112 | Silty, red (brick color), little clays, some 143,600
oxidation
1.0 S-112 | Brown silty sand, some red, some 143,500
oxidation
2.0 S-112 | Red silty (brick), some oxidation, little 83,600
clays
30 S-112 | Sandy silt, red, some oxidation 34,950
4.0 S-112 | Brown sandy silt (brick chips) & had 1 20,550
foot void
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TABLE 5-33

ARSENIC CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF THE

FORMER FLUE ADJACENT TO THE ARSENIC OVENS

(RI SAMPLING LOCATION S-113)

Sampling Arsenic Concentration
Area | Depth (feet)| Location Description (mg/Kg)
APA surface S-113 | Topsoil, organic material (brick chips), 26,550

sandy

0.5 S-113 | Brown sandy silt, brick chips, small slag 38,650

1.0 S-113 | Brownish-red silts with brick chips 30,150

2.0 S-113 | Brownish-red silts, small gravels, small 25,540
slag

3.0 S-113 | Black silty sand, small gravels 9,060

4.0 S-113 | Tan sandy silt, small gravels 2,620

6.0 S-113 | Brown silt with black (organic?) streaking 13,030

7.0 S-113 | Light gray silt with light brown marbling, 4,795
moist

9.0 S-113 | Very dense, light grey silt, with gravels, 364
slightly moist

11.0 S-113 | Dense, light gray, sandy silt with 389
occasional gravel. Moist

13.0 S-113 | As above with sandy silt lens at 13', 346
slightly moist

15.0 S-113 | Dry, dense, light gray silt with occasional 282

ravel
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TABLE 5-34

ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS

ADJACENT TO THE FORMER ARSENIC KITCHENS

(RI SAMPLING LOCATION S-15/SAIC-S15)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
APA surface S-15 Organic material, sandy, crushed 103 ll
gravel :
SAIC-815 | 0.0-2.0" 50
0.5 SAIC-S15 313
0.5-0.75 S-15 Brown silty sand 230
1.0 S-15 Brewn silty sand, brick material 870
SAIC-S15 577
2.0 S-15 Brown silty clay, small gravels 1,670
SAIC-S15 2,650
3.0 S-15 Brown silty/very little clay, wet 1,780
SAIC-S15 44,700
4.0 S-15 Tan silty clay, hit top of flume? Hard. 650
pipe? Sized off and had 1 foot void
6.C S-15 Tan, silty clay 3,040
7.0 S-15 Moist, light gray silt with occasional 1,074
gravel
9.0 S-15 As above 293
11.0 S-15 Sandy silt lens 10.7 to 11'. Light 526
gray silt with occasional coarse gravel
13.0 S-15 Dry, light gray silt with occasional 123
coarse gravel
15.0 S-15 As above 258
TABLE 5-35
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS IN THE VICINITY OF THE
FOOTPRINT OF THE FORMER ARSENIC OVENS
(PRE-RI SAMPLING LOCATION SAIC-§45)
Arsenic Concentration
Area Sampling Depth (feet) Location (mg/Kg)
APA surface SAIC-845 7,450
1.0 SAIC-S45 13,700
2.0 SAIC-S45 4,730
3.0 SAIC-S45 1,940

*No sample descriptions are available from the pre-Rl sampling.
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TABLE 5-36

ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
(RI SAMPLING LOCATION S-13/SAIC-S13)

Sampling
Depth Arsenic Concentration
Area (feet) Location Description (mg/Kgl
APA surface S-13 Top soil 1,400
SAIC-S13 | 0.0-2.0" 1,350
0.5 S-13 Smelter debris 1,600
SAIC-S13 1,500
1.0 S-13 Bricks 14,000
SAIC-S13 9,150
2.0 S-13 Smelter debris/bricks 4,500
SAIC-S13 6,100
3.0 S-13 Bricks 11,200
SAIC-S13 2,620
4.0 S-13 Smelter debris - till interface 6,500
. 6.0 S-13 Slightly moist, gray silt with 1,100
occasional gravel
7.0 S-13 As above 214
9.0 S-13 Dry as above 717
11.0 S-13 Two inch sand lens at 11'. Dry, 313
gray silt
13.0 S-13 Dry gray silt, with occasional well 409
rounded gravel
15.0 S-13 Moist sandy gray silt, some silty 490
sand, lenses
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TABLE 5-37
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
(RI SAMPLING LOCATION S-8/SAIC-S8)
Sampling Arsenic
Depth Concentration
Area (feet) Location Description (mg/Kg)
APA surface S-8 Topsoil 10,800
SAIC-S8 | 0.0-2.0" 917
0.5 S-8 Brown silt, sandy, gravelly 6,700
1.0 S-8 As above 5,300
- 2.0 S-8 Grey silt, clayey, dark organic material 18,000
3.0 S-8 Grey silt, clayey, oxidation spots. Hit water at 1,500
2.5
4.0 S-8 Gray silt, clayey, some gravel 1,400
6.0 S-8 Gray silt, clayey, dense. Till first encountered 1,000
at5'8"
7.0 S-8 As above 129
TABLE 5-38
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
(PRE-RI SAMPLING LOCATION SAIC-S9)
Area Samplin_g Depth (feet) Location Arsenic Concentration (mg/Kg)
APA surface SAIC-S9 1,030
0.5 SAIC-S9 7,210
1.0 SAIC-S9 6,170
2.0 SAIC-S9 3,300
3.0 SAIC-S9 1,080

*No sample descriptions are available from the pre-RI sampling.
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TABLE 5-39
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS ADJACENT
TO THE FOOTPRINT OF THE FORMER FLUE FROM THE ARSENIC

PROCESS DUST CHAMBERS TO THE SMOKE STACKS
(PRE-RI LOCATION SAIC-S14)

Area Sample Depth Location Arsenic Concentration (mg/Kg)
APA surface SAIC-S14 833
0.5 SAIC-S14 2,190
1.0 SAIC-S14 3,330
2.0 SAIC-S14 6,490
3.0 SAIC-S14 2,410
Note: Samples collected during the pre-Ri: no sample descriptions recorded.
TABLE 540
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS TO THE WEST
OF THE FOOTPRINT OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
Sample | RI Sampling Location RI Sampling Location | RI Sampling Location
Area Depth SAIC-S10 SAIC-S11 SAIC-S12
APA surface 194 114 38
0.5 32 130 412
1.0 34 355 266
2.0 147 192 255
3.0 25 336 758

Note: Samples collected during the pre-RI: no sample descriptions recorded.
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TABLE 5-41

ARSENIC CONCENTRATIONS IN SOILS TO THE EAST OF THE CENTRAL PORTION
OF THE FORMER ARSENIC DUST CHAMBERS FOOTPRINT

(RI SAMPLING LOCATION S-47/SAIC- S47)

Sampling Arsenic Concentration
Area | Depth (feet) Locatlon 1. Desanon (mg/Kg)
APA surface S47 - 3Top soil, sandy; organic material,” 2,580

brick pieces
SAIC-847 | 0.0-2.0" 3,880
0.5 S-47 Topsoil, sandy, organic material 3,420
SAIC-S47 4,080
1.0 S47 Gravel, sandy, little silt 4,980
SAIC-S47 5,380
2.0 S47 Brown sand, gravelly, little silt, 2,890
some brick
SAIC-S47 5,130
3.0 S-47 Brown sand, silty, black clay 1,660
lenses, trace gravel
SAIC-S47 2,150
4.0 S-47 Tan sand, clayey, little gravel, 1,630
oxidation staining
6.0 S-47 Light gray sand, silty, clay lenses, 1,670
some organic material
7.0 S-47 Light grey silt, very dense, small 466
gravel
11.0 S-47 Light grey silt, gravel 642
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TABLE 5-42

ARSENIC CONCENTRATIONS IN SOILS TO THE EAST OF THE SOUTHERN PORTION OF THE
FORMER ARSENIC PROCESS DUST CHAMBERS FOOTPRINT

(RI SAMPLING LOCATION S-46/SAIC-S46)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
APA surface S-46 Topsoil, piece of brick 1,600
SAIC-S46] 0.0-2.0" 1,860
0.5 S-46 Brown silt, sandy, gravelly 1,600
SAIC-S46 2,590
1.0 S-46 Topsoil, piece of brick 2,100
SAIC-546 3,170
2.0 S-46 Topsoil, some gravel, brick 3,400
SAIC-S46 3,120
3.0 S-46 Topsoil, black clay, brick 3,300
SAIC-546 2,440
4.0 S-46 Topsoil, black clay 900
6.0 S-46 Tan sand, silt, gravel, some clay 900
7.0 S-46 Moist, light gray, gravelly sandy silt 603
9.0 S46 As above 1,052
11.0 S-46 Slightly moist, light gray silt with 512
occasional fine gravel
13.0 S-46 Dry, as above 134
15.0 S-46 As above with coarse gravels 133
TABLE 5-43
ARSENIC CONCENTRATIONS IN SOILS WEST OF THE FORMER ARSENIC OVENS AND
ARSENIC MILL IN THE FORMER SMELTER OFFICE AREA
(RI LOCATION EV-10)
Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
APA 00-05 EV-10 Road base fill 55
20-2.8 EV-10 | Silty sand. Half inch brick layer 1,660
2.8-3.5 EV-10 Fine sand & silt. Moist 7,660
50-55 EV-10 Sandy silt. Moist 773
10.0 - 10.5 EV-10 | Silty sand. Moist 1,728
10.5-11.0 EV-10 As above 280
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TABLE 5-44

ARSENIC CONCENTRATIONS IN SOILS WEST OF THE FORMER ARSENIC OVENS AND
ARSENIC MILL IN THE FORMER SMELTER OFFICE AREA

(RI LOCATION EV-11)

Sampling Arsenic Concentration
Area Depth (feet) Location Description (mg/Kg)
APA 0.0-0.5 EV-11 Road base fill 37
20-35 EV-11 Sandy silt 77
50-6.5 EV-11 Sandy silt. Moist 3.112
10.0 - 11.5 EV-11 As above 748
12.5-13.5 EV-11 As above. Slightly moist 364

TABLE 5-45

ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS NEAR THE WESTERN BOUNDARY

OF THE FORMER ARSENIC PROCESSING AREA

(RI LOCATION EV-12)

Sampling Arsenic Concentration
Area | Depth (feet) Location Description (mg/Kg)
APA 0.0-0.5 EV-12 Road base fill 49
2.0-35 EV-12 Sandy silt. Moist 56
5.0-6.5 EV-12 Sandy silt. Coarse sand lens 776
at 6.25'. Moist
10.5-11.5 EV-12 Silty sand. Moist 187
12.5-13.5 EV-12 Silty sand. Slightly moist 60

TABLE 5-46

ARSENIC AND LEAD CONCENTRATIONS IN SUBSURFACE SOILS NEAR THE WESTERN
BOUNDARY OF THE FORMER ARSENIC PROCESSING AREA
(SAMPLING LOCATION EV-3-S)

Sampling Arsenic Concentration Lead Concentration
Area Depth (feet) Location (mg/Kg) (mg/Kg)
APA 1.0-2.5 EV-3-§S 288 66
4.0-5.5 EV-3-§ 248 44
8.5-10.0 EV-3-S 212 --
10.0-11.5 EV-3-S 34 4
14.5-16.8 EV-3-S 83 7
24.0-25.5 EV-3-S 66 --
34.0-35.5 EV-3-§ 14 6
44.0-45.5 EV-3-S 5 3
49.0-50.5 EV-3-§ 3 6
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TABLE 5-47
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS TO THE SOUTH
OF THE FORMER ARSENIC PROCESSING AREA

(RI LOCATION S-92)
Sampling Arsenic Concentration
Area Depth (feet) | Location Description (mg/Kg)
APA Surface S-92 Black sandy silt, roots and grass 2,569
0.5 S-92 Brown fine-medium sand with brick 29,000
fragments
1.0 S-92 Brown silt, fine sand 7,534
2.0 S$-92 Light brown silt 3,215
3.0 S-92 As above 3,681
4.0 S-92 Light brown sand 1,780
6.0 S-92 Grey brown fine sand 753
7.0 S-92 Grey fine sand 435
9.0 S-92 Silty fine sand 253
TABLE 5-48
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS TO THE SOUTH
. OF THE FORMER ARSENIC PROCESSING AREA
(PrRE-RI LOCATION SAIC-S43)
Arsenic Concentration
Area Sampling Depth (feet) Location (mg/Kg)
APA surface SAIC-§43 239
0.5 SAIC-§43 231
1.0 SAIC-843 528
2.0 SAIC-543 104
3.0 SAIC-843 13
*No sample descriprions are available from the pre-RI sampling.
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TABLE 5-49 |
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER SOUTHERN ARSENIC KITCHEN
(SAMPLING LOCATION TP-4)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 TP-4 Sandy loam 565 152
1.0-2.0 TP-4 Smelter debris; occasional 1,981 144
brick debris
2.0-3.0 TP4 Smelter debris; abundant 8,799 533 -
‘ brick debris |
~3.04.0 TP4 3.0-3.5' Smelter debris; 32,918 468 !
abundant brick debris )
3.5-4.0' Sand :
4-0-5.0 TP-4 4.04.5' Sand 4,724 30
4.5-5.0' Sand and silt
5.0-6.0 TP-4 Sand and silt 1,600 16
6.0-7.0 TP-4 Sandy silt 225 10
8.0-¢.0 TP-4 Sandy silt 219 10 N
10.0-11.0 [ TP-4 | Sandy silt 206 10
TABLE 5-50
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT -
OF THE FORMER SOUTHERN ARSENIC KITCHEN
(SAMPLING LOCATION TP-5)
Sampling Arsenic Lead
- Depth Concentration | Concentration .
Area (feet) Location Description (mg/Kg) (mg/Kg) i
APA 0.0-1.0 TP-5 Sandy loam 1,161 473 i
1.0-2.0 TP-5 Smelter debris; abundant 5,370 92
red bric' fragments .
2.0-3.0 TP-5 Gravelly silt and sand 2,777 34
3.04.0 TP-5 Silt and sand 827 13 _
4-0-5.0 TP-5 Silt and sand 502 10 E
N
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@
TABLE 5-51
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER NORTHERN ARSENIC KITCHEN
(SAMPLING LOCATION TP-6A)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 TP-6A Smelter debris; rounded brick 4,373 289
fragments
1.0-2.0 TP-6A Smelter debris; mortared 12,487 458
brick layer
2.0-3.0 TP-6A Silty sand 9,726 38
3.04.0 TP-6A Silty sand 9,252 29
4-0-5.0 TP-6A Silt and sand 4,305 10
5.0-6.0 TP-6A Silt and sand 3,235 10
6.0-7.0 TP-6A Sandy silt 353 10
8.0-9.0 TP-6A Sandy silt 706 10
10.0-11.0 TP-6A Sandy silt 412 10
. 12.0-13.0 TP-6A Silt 249 10
TABLE 5-52
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER FLUE FROM THE DUST CHAMBERS TO THE STACKS
(SAMPLING LOCATION TP-6B)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg) |
APA 0.0-1.0 TP-6B Silty loam 9,388 544
1.0-2.0 TP-6B Smelter debris; intact brick 14,223 505
floor
2.0-3.0 TP-6B Silty sand 13,985 10
3.04.0 TP-6B Silty sand 13,537 14
4-0-5.0 TP-6B Silt and sand 5,497 10
5.0-6.0 TP-6B Silt and sand 2,740 10
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TABLE 5-53
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
(SAMPLING LOCATION TP-7)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 TP-7 Sandy loam 2.220 523
1.0-2.0 TP-7 Smelter debris; red brick 8,771 594
fragments
2.0-3.0 TP-7 Smelter debris; red brick 9,935 415
fragments
3.04.0 TP-7 Silty sand and gravel 10,644 47
4-0-5.0 TP-7 Silty sand and gravel 6,586 10
5.0-6.0 TP-7 Silty sand 2,952 12
6.0-7.0 TP-7 Silty sand 684 10
8.0-9.0 TP-7 Silty sand 698 10
10.0-11.0 TP-7 Silty sand 541 10
TABLE 5-54
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
(SAMPLING LOCATION TP-8)
Arsenic Lead
Sampling Concentration | Concentration
Area | Depth (feet)] Location Description (nLg/Kg_) (mg/Kg)
APA| 0.0-1.0 TP-8 Smelter debris; red brick 3,738 625
fragments
1.0-2.0 TP-8 Smelter debris; red brick 2,797 415
s fragments
2.0-3.0 TP-8 Smelter debris; abundant 4,619 309
brick fragments
3.04.0 TP-8 Smelter debris; abundant 7,237 200
brick fragments
4.0-5.0 TP-8 Sandy silt 4,669 17
5.0-6.0 TP-8 Gravelly sand 564 11
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TABLE 5-55
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT
OF THE FORMER ARSENIC PROCESS DUST CHAMBERS
(SAMPLING LOCATION TP-9)
Sampling Arsenic Lead
Depth : Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 TP-9 Smelter debris; red brick 33,665 947
fragments
1.0-2.0 TP-9 Smelter debris; black wood 10,503 795
fragments
2.0-3.0 TP-9 Smelter debris; black wood 5,668 672
fragments
3.0-4.0 TP-9 Silty sand and gravel 7,821 16
4-0-5.0 TP-9 Silty sand and gravel 1,564 14
5.0-6.0 TP-9 Silty and sand 535 14
TABLE 5-56
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
WITHIN THE FOOTPRINT OF THE FORMER ARSENIC OVENS
(SAMPLING LOCATION SA-6)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg.)__
APA 0.0-1.0 SA-6 Silty loam 3,633 304
1.0-2.0 SA-6 1.0-1.5" Silty loam 39,777 1,327
1.5-2.0' Brick
2.0-3.0 SA-6 Smelter debris 40,938 41
3.04.0 SA-6 Smelter debris 33,201 20
4.0-5.0 SA-6 Silty sand 7,903 215
5.0-6.0 SA-6 Silty sand 1,260 10
6.0-7.0 SA-6 Silty sand - -
7.5-9.0 SA-6 Silty sand 2,761 10
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TABLE 5-57
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
WITHIN THE FOOTPRINT OF THE FORMER ARSENIC MILL STORAGE BIN
{SAMPLING LOCATION SA-7)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/kg)
APA 0.0-1.0 SA-7 Silty loam 19,122 486
1.0-2.0 SA-7 Smelter debris; trace 38,751 563
brick fragments
2.0-3.0 SA-7 Sandy silt 14,277 10
3.0-4.0 SA-7 Sandy silt 7,476 10
4.0-5.0 SA-7 Sandy silt 5,245 10
5.0-6.0 SA-7 Sandy silt 1,348 10
7.5-9.0 SA-7 Gravelly silty sand 402 10
10.0-11.0 SA-7 Gravelly silty sand 258 10
TABLE 5-58
ARSENIC AND LEAD CONCENTRATIONS IN SOILS SOUTH OF THE
FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA
(SAMPLING LOCATION SA-8)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 SA-8 Silty gravelly sand 1,208 199
1.0-2.0 SA-8 Silty gravelly sand 111 12
2.0-3.0 SA-§ Gravelly silty sand 79 10
3.04.0 SA-8 Gravelly silty sand 42 10
4-0-5.0 SA-8 Sandy silt 52 10
TABLE 5-59
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
SOUTH OF THE FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA
(SAMPLING LOCATION SA-9)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 SA-9 Silty sand 798 473
1.0-2.0 SA-9 Silty sand 813 625
2.0-3.0 SA-9 Silty sand 1,078 436
3.04.0 SA-9 Silty sand 1,189 221
4-0-5.0 SA-9 Silty sand 51 11
74
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TABLE 5-60

ARSENIC AND LEAD CONCENTRATIONS IN SOILS
SOUTH OF THE FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA

(SAMPLING LOCATION SA-10)

Sampling
Depth Arsenic Concentration {Lead Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 SA-10 Silty loam 312 113
1.0-2.0 SA-10 Silty sand 10 10
2.0-3.0 SA-10 Silty sand 70 10
3.04.0 SA-10 Silty sand 10 10
4-0-5.0 SA-10 Silty sand 14 10
TABLE 5-61
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
SOUTH OF THE FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA
(SAMPLING LOCATION SA-11)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
. APA 0.0-1.0 SA-11 Sandy loam 258 101
d 1.0-2.0 SA-11 Silty sand 231 10
2.0-3.0 SA-11 Silty sand 10 11
3.04.0 SA-11 Silty sand 10 10
4-0-5.0 SA-11 Sandy silt 10 12
TABLE 5-62
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
SOUTH OF THE FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA
(SAMPLING LOCATION SA-12)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 SA-12 Silty sand 968 604
1.0-2.0 SA-12 Gravelly sand and silt 125 52
2.0-3.0 SA-12 Gravelly sand and silt 14 11
3.04.0 SA-12 Gravelly sand and silt 10 10
4-0-5.0 SA-12 Gravelly sand and silt 10 13
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TABLE 5-63
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
SOUTH OF THE FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA
(SAMPLING LOCATION SA-25)
Sampling Arsenic Lead
Depth Concentration Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 SA-25 0.0-0.5" Asphalt 249 36
0.5-1.0" Gravelly sand
©1.0-2.0 SA-25 Gravelly sand 429 43
2.0-3.0 SA-25 Silty sand 122 10
3.04.0 SA-25 Silty sand 10 10
4.0-5.0 SA-25 Silty sand 140 12
TABLE 5-64
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
SOUTH OF THE FORMER ARSENIC PROCESSING AREA OUTSIDE THE FENCED AREA
(SAMPLING LOCATION SA-26)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) | Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.0 SA-26 Asphalt 228 72
1.0-2.0 SA-26 Gravelly Sand 1105 257
2.0-3.0 SA-26 Gravelly Sandy Silt 390 10
3.04.0 SA-26 Gravelly Sandy Silt 54 10
4.0-5.0 SA-26 Gravelly Sandy Silt 101 10
TABLE 5-65
- ARSENIC CONCENTRATIONS IN SOILS ADJACENT TO THE FOOTPRINT OF THE
FORMER FLUE FROM THE ROASTING OPERATIONS TO THE SMOKE STACKS
(RI SAMPLING LOCATION EV-2-8)
Sampling Arsenic
Depth Concentration
Area (feet) Location Description (mg/Kg)
FSA surface EV-2-§ Brown fine coarse sand, some silt, some 660
brick
1.0 EV-2-S As above 117
2.0 EV-2-S | As above, with fragments of brick & slag 1,090
3.0 EV-2-S 6" as above with increased white & green 1,687
oxidation
11.0 EV-2-S Light brown/grey silt 7
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TABLE 5-66
ARSENIC CONCENTRATIONS IN SOILS WITHIN THE FORMER FLUES FROM
THE ARSENIC PROCESSING AREA TO THE STACKS
(RI SAMPLING LOCATION S-28/SAIC-S28)
Sampling Arsenic
Depth Concentration
Area (feet) Location Description (mg/Kg)
FSA surface S-28 Topsoil, organic matter, sandy, red brick chips 3,010
SAIC-S28 { 0.0-2.0" 1,190
0.5 S-28 Brown silty sand, red brick, small gravels 5,620
SAIC-S28 1,800
1.0 S-28 Brown red, white silty sand with brick chips, 14,740
smelter debris
SAIC-S28 4,810
2.0 S-28 Brown silty sand, red brick smelter debris 16,840
SAIC-828 6,230
3.0 S-28 Tan, silty sand, small gravels 7,030
SAIC-S28 6,020
. 4.0 S-28 As above. Wet 7,480
6.0 S-28 Tan silty sand, wet. Till started a 4.8’ 6,240
TABLE 5-67
ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FORMER FLUES
FROM THE ARSENIC PROCESSING AREA TO THE STACKS
(RI SAMPLING LOCATION S-27/SAIC-827)
Sampling Arsenic
Depth Concentration
Area (feet) Location Description (mg/Kg)
FSA surface S-27 Topsoil, organic material, sandy 390
SAIC-S§27] 0.0-2.0" 2,600
0.5 S-27 Brown silty sand, brick chips, small gravel 3,510
SAIC-827 2,090
1.0 S-27 Tan sandy silt, small gravel 4,620
SAIC-S27 3,010
2.0 S-27 Brown silty sand, brick chips, black stains 5,306
SAIC-S27 930
3.0 S-27 Tan, silty sand, oxidized, small gravels 660
SAIC-827 1,880
4.0 S-27 Tan, silty sand, oxidized 2,530
6.0 S-27 Tan silty sand 2,480
7.0 S-27 Light grey silt, soft, moist, small gravel 1,773
. 9.0 S-27 Light grey silt, very dense, small gravel (till 1,355
started at 8.0")
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TABLE 5-68

ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FORMER STACKS
(RI SAMPLING LOCATION S-36/SAIC-S36)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
FSA surface SAIC-S36 | 0.0 - 2.0" No log in RI 764
0.5 SAIC-S36 1,100
1.0 SAIC-836 994
2.0 SAIC-S36 1,420
3.0 SAIC-S36 849
4.0 S-36 Moist, light brown silt with small 3,260
gravel and 5% brick fragments
6.0 S-36 Moist light brown silt with gravel 775
and brick fragments. Moist light
gray silt at 6.5' with small gravel
and no brick
TABLE 5-69
ARSENIC CONCENTRATIONS IN SOILS ADJACENT TO THE FOOTPRINT OF THE
FORMER FLUES IN THE VICINITY OF THE STACKS
(RI SAMPLING LOCATION S-72/SAIC-S872)
Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg_)
FSA surface S-72 Topsoil, organic - rich 295
SAIC-S72 ] 0.0-2.0" 891
0.5 S-72 As above 380
SAIC-S72 1,140
1.0 S-72 Brown sand, silty, organic - rich 1,300
SAIC-S72 5,360
2.0 S-72 Brown sand, silty, plus grey material 8,000
3.0 S-72 Light brown sand, silty, brick 21,200
SAIC-S72 | fragments, grey material 53,100
4.0 S-72 Light brown sand, clayey, oxidation 5,400
rust spots
6.0 S-72 Grey, silt, sandy, clayey, pebbles 1,700
7.0 S-72 Light grey silt, very dense, small 489
gravel
9.0 S-72 Light grey silt, very dense, dry, 263
small gravel
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TABLE 5-70

ARSENIC CONCENTRATIONS IN SOILS NEAR THE FORMER SOUTHERN FACILITY
FENCELINE IN THE GENERAL VICINITY OF THE FORMER STACKS
(RI SAMPLING LOCATION S-37/SAIC-S37)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
FSA surface SAIC-S37 | 0.0-2.0" Pre-RI sample: no sample 857
description
0.5 SAIC-S37 1,900
1.0 SAIC-S37 1,550
2.0 SAIC-837 328
3.0 SAIC-S37 99
4.0 S-37 Moist, light gray silt, dense with 18
gravel
6.0 S-37 As above 5
TABLE 5-71
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS TO THE SOUTH OF
THE FOOTPRINTS OF THE FORMER FLUES TO THE STACKS
RI Sampling RI Sampling
Area Sample Depth Location SAIC-S29 Location SAIC-S30
FSA surface 484 432
0.5 935 203
1.0 737 319
2.0 488 338
3.0 188 43

Note: Samples collected during the pre-RI: no sample descriptions recorded.

TABLE 5-72

ARSENIC CONCENTRATIONS IN SOILS IN THE VICINITY OF THE FORMER FACILITY
FENCELINE WEST OF THE FOOTPRINT OF A FORMER ROASTER FLUE
(RI SAMPLING LOCATION S-34/SAIC-S34)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
FSA surface SAIC-S34 | 0.0-2.0" Pre-RI sample (no 276
description)
0.5 SAIC-S34 | As above 312
1.0 SAIC-S34 | As above 415
2.0 SAIC-S34 | As above 1,550
3.0 SAIC-S34 | As above 1,160
6.0 S-34 Slightly moist light brown silt with 118
occasional gravels
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TABLE 5-73
ARSENIC CONCENTRATIONS IN SUBSURFACE SOILS TO THE NORTH
OF THE FOOTPRINTS OF THE FORMER FLUES AND STACKS
Sample RI Sampling RI Sampling RI Sampling
Area Depth Location SAIC-S25 Location SAIC-826 Location SAIC-S35
FSA surface 311 421 298
0.5 146 800 435
1.0 272 642 239
2.0 80 80 727
3.0 5 62 717
Note: Samples collected during the pre-RI: no sample descriptions recorded.
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TABLE 5-74

ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF THE FORMER
FLUE FROM THE DUST CHAMBERS TO THE STACKS

(SAMPLING LOCATION TP-11A)

Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 TP-11A | Silty loam 3,148 101
1.0-2.0 TP-11A | Smelter debris; trace red 4,692 209
brick fragments
2.0-3.0 TP-11A | Smelter debris; trace red 12,893 558
brick fragments
3.04.0 TP-11A | Smelter debris; brick 53,824 186
4-0-5.0 TP-11A | Sand and silt 23,094 22
TABLE 5-75
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF THE
FORMER FLUE FROM THE NORTHERN ARSENIC KITCHEN TO THE STACKS AREA
(SAMPLE LOCATION TP-11B)
Sampling Arsenic Lead
. Depth Concentration |Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 TP-11B | Silty loam 1,722 87
1.0-2.0 TP-11B | Smelter debris; trace red 6,869 267
brick
2.0-3.0 TP-11B | Smelter debris; trace red 19,691 742
brick
3.0-4.0 TP-11B | Smelter debris; sand and 19,937 86
brick
4-0-5.0 TP-11B | Sand and silt 36,165 30
5.0-6.0 TP-11B | Sand and silt 11,897 10
6.0-7.0 TP-11B | Sand 8,408 11
8.0-9.0 TP-11B | Sandy silt 1,450 10
10.0-11.0 { TP-11B { Sandy silt 504 10
12.0-13.5 TP-11B | Sandy silt 212 10
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TABLE 5-76
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF THE
FORMER FLUE FROM THE ARSENIC PROCESSING AREA TO THE STACKS
(SAMPLE LOCATION TP-10A)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/ KgL (mg/Kg)
FSA 0.0-1.0 TP-10-A | Silty loam 473 112
1.0-2.0 TP-10-A | Smelter debris; red brick 2,460 331
fragments
- 2.0-3.0 TP-10-A | Smelter debris; red brick 3,571 445
N fragments
3.0-4.0 TP-10-A | Smelter debris; red brick 2,399 224
fragments
4.0-5.0 TP-10-A | Smelter debris; red brick 12,491 1,309
fragments (flue floor)
5.0-6.0 TP-10-A | Sandy silt 2,209 20
TABLE 5-77
ARSENIC AND LEAD CONCENTRATIONS IN SOILS WITHIN THE FOOTPRINT OF THE
FORMER FLUE FROM THE ARSENIC PROCESSING AREA TO THE STACKS
(SAMPLE LOCATION TP-10B)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) | Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 TP-10B | Smielter debris; red brick fragments 866 420
1.0-2.0 | TP-10B | Smelter debris; red brick fragments 1,356 268
2.0-3.0 | TP-10B | Smelter debris; red brick fragments 3,151 284
3.0-4.0 | TP-10B | Smelter debris; red brick fragments 3,277 298
4.0-5.0 | TP-10B | Smelter debris; red brick fragments 15,433 599
5.0-6.0 | TP-10B | Smelter debris; trace red brick frags 6,748 24
6.0-7.0 | TP-10B | Silty sand 453 10
8.0-9.0 | TP-10B | Silty sand 401 10
10.0-11.0 | TP-10B | Silty sand 490 10
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TABLE 5-78
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE VICINITY OF THE
FOOTPRINT OF THE FORMER STACKS
(SAMPLING LOCATION SA-13)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 SA-13 Sandy silt 846 281
1.0-2.0 SA-13 Sandy silt 1,024 212
2.0-3.0 SA-13 Sandy silt 13 12
3.04.0 SA-13 Sandy silt 227 10
4-0-5.0 SA-13 Sandy silt 42 10
TABLE 5-79
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE VICINITY OF THE
FOOTPRINT OF THE FORMER STACKS
(SAMPLING LOCATION SA-14)
Sampling Arsenic Lead
Depth Concentration | Concentration
. Area (feet) Location Description (mg/Kg) (mg/Kg) |
FSA 0.0-1.0 SA-14 Sandy silt 11 10
1.0-2.0 SA-14 Silty sand 10 10
2.0-3.0 SA-14 Silty sand 10 13
3.04.0 SA-14 Silty sand 10 10
4-0-5.0 SA-14 Silty sand 10 10
TABLE 5-80
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE VICINITY OF THE
FOOTPRINT OF THE FORMER STACKS
(SAMPLING LOCATION SA-15)
Arsenic Lead
Sampling Concentration | Concentration
Area | Depth (feet) Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 SA-15 Silty sand 113 35
1.0-2.0 SA-15 Silty sand 10 11
2.0-3.0 SA-15 Silty sand 10 10
3.04.0 SA-15 Silty sand 10 10
4-0-5.0 SA-15 Silty sand 10 10
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TABLE 5-81
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE VICINITY OF THE
FOOTPRINT OF THE FORMER STACKS
(SAMPLING LOCATION SA-16)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 SA-16 Smelter debris 405 22
1.0-2.0 SA-16 Smelter debris 51 10
2.0-3.0 SA-16 Smelter debris 166 23
3.0-4.0 SA-16 Silty sand 10 10
4-0-5.0 SA-16 Silty sand 10 10
TABLE 5-82
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE VICINITY OF THE
FOOTPRINT OF THE FORMER STACKS
(SAMPLING LOCATION SA-17)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg) ‘
FSA 0.0-1.0 SA-17 Trace brick fragments 811 239
1.0-2.0 SA-17 Trace brick fragments 610 103
2.0-3.0 SA-17 Silty sand 10 10
3.04.0 SA-17 Silty sand 10 10
4-0-5.0 SA-17 Silty sand 10 10
TABLE 5-83
ARSENIC AND LEAD CONCENTRATIONS IN SOILS
IN THE VICINITY OF RI SAMPLING LOCATION S-34/SAIC-S34
- (SAMPLING LOCATION SA-18)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg) ‘
FSA 0.0-1.0 SA-18 Silty loam 1,798 713
1.0-2.0 SA-18 Silty sand 288 10
2.0-3.0 SA-18 Silty sand 18 10
3.04.0 SA-18 Sandy silt 10 10
4-0-5.0 SA-18 Sandy silt 13 10
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TABLE 5-84

ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(RI SAMPLING LOCATION S-114)

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
NSA surface S-114 Black/brown topsoil/organic 375
material, sandy, small gravels
0.5 S-114 As above 290
1.0 S-114 Brown sandy silt, some oxidation 55
2.0 S-114 Brown silty sand, small gravels 55
3.0 S-114 Tan, sandy clay, some oxidation, 5
some water, small gravels
4.0 S-114 Grey silty/clay, small gravels 7
TABLE 5-85
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(RI SAMPLING LOCATION S-115)
Sampling
Depth Arsenic Concentration
Area (feet) Location Description (mg/Kg)
NSA surface S-115 Topsoil, sandy, some organic 675
material, plastic liner
0.5 S-115 Brown topsoil, sandy, some organic 725
matter
1.0 S-115 Brown topsoil, sandy, silty, some 350
black clay stringers, some pebbles
2.0 S-115 Tan, sandy clay & silt 8
3.0 S-115 Tan, sandy clay, some oxidation 6
stains
4.0 S-115 Grey silty clay, some sand 8
TABLE 5-86
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(RI SAMPLING LOCATION S-116)
Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
NSA surface S-116 Brown topsoil, organic material, sandy 350
0.5 S-116 | Brown, tan sandy/silt, small gravels 185
1.0 S-116 [ Brown silty sand 76
2.0 S-116 | As above 69
30 S-116 | Brown silty clay 98
4.0 S-116 | Brown, silty, sand, wet 400
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TABLE 5-87
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(PRE-RI SAMPLING LOCATION SAIC-S873)

Area

Arsenic Concentration

Sampling Depth (feet) Location (mg/Kg)
NSA surface SAIC-873 71
0.5 SAIC-S73 81
1.0 SAIC-873 85
2.0 SAIC-S73 28
3.0 SAIC-S73 27
4.0 SAIC-S73 3

*No sample descriptions are available from the pre-RI sampling.

TABLE 5-88
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(RI SAMPLING LOCATION S-74/SAIC-874)

i el Baed beed L2 tmajm sang

Sampling Arsenic Concentration
Area | Depth (feet) | Location Description (mg/Kg)
NSA surface S-74 Dark brown fine sand/silt, root 183
materials, small gravels
SAIC-S74 | 0.0-2.0" 788
0.5 S-74 As above 231
1.0 S-74 Red brown fine sand/silt, small gravels 230
2.0 S-74 As above 13
3.0 S-74 As above. Moist 3
4.0 S-74 Grey fine sand/silt, small gravels, dry 3
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TABLE 5-89
ARSENIC AND LEAD CONCENTRATIONS MEASURED IN SOILS AT 211 MEDORA WAY

ARSENIC

Sample FRONT YARD BACK YARD

Depth

nchesy] 1 ]2 |3 (4[5 |67 ({8|9ofwofr|[2]|3]4f[s5]6|[7]|8[9]1l0

0-2 280 | 202 151 387

2-6 268 | 204 149 457

0-6 | 64 1142|175 ] 162|351 276 {417 | 525 470 | 567 | 394 297 {501 {460 | 604 | 185

6-12 | 46 | 825|347 | 67 |396 |316 | 259 | 385 [1234) 8061 148 } 587 | 469 | 427 | 530 | 49 [3252] 605 | 966 | 201
12-18 |18U| 28 [ 189 |18U 1215|300 | 18U | 619 | 429 | 979 44 | 584 | 24 |573 | 35 |18U | 645 | 428 | 194 | 181
18-24 [18U|18U [18U 18U {487 | 33 |18U {1608]18U |4379{ 36 [230 {18U | 157 |18U|18U| 20 | 28 |18U] 108
24-30 [18U | 18U 18U 18U 39 {18U|18U | 668 |18U| 69 F 21 | 38 [18U|18U 18U 18U |18U 18U [i8U] 101
30-36 |18U 18U [18U 18U |18U |18U |18U| 59 |18U[18U] 18U | 19 |18U |18U 18U | 18U | 18U [18U | 18U |220

LEAD
Sample FRONT YARD BACK YARD
Depth
(inches) | 1 2 31415 ]6 7 8 91101 1 2|13} 4 5 6 | 7 8 9 |10
' 0-2 494 | 337 549 551
2-6 422 | 166 645 664
0-6 | 156 11557} 306 {278 | 538 4301626 {794 611 | 488 | 603 479 15951593 | 744 | 367

6-12 | 84 | 891 | 492|104 | 286 | 449 | 20U | 489 |1949(1202] 565 | 753 | 410 | 652 | 742 | 60 [3383f626 {1078 325
12-18 |20U] 27 | 251 |20U |1027] 288 | 20U {1044 | 208 |1324] 226 | 744 |20U | 671 | 27 |20U | 34 | 438 | 189 | 268
18-24 |20U 20U {20U (20U | 34 | 33 |20U [3075{20U [9439] 131 {273 |20U | 174 |20U | 20U | 20U | 20U | 20U | 103
24-30 (20U )20U {20U | 20U |20U |20U |20U | 23] {20U| 38 } 69 | 27 }20U |20U |20U {20U | 20U |20U (20U | 216

30-36 20U |20U | 20U [20U | 20U {20U [20U { 20U {20U | 20U} 20U { 20U | 20U | 20U {20U { 20U | 20U | 20U | 20U {2864
Concentrations are in mg/Kg

U = undetected

J = estimated value

TABLE 5-90
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(SAMPLING LOCATION SA-19)

Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
NSA 0.0-1.0 SA-19 Silty loam 44 84
1.0-2.0 SA-19 Silty loam 10 11
2.0-3.0 SA-19 Silty sand 10 12
‘ 3.04.0 SA-19 Silty sand 10 10
4.0-5.0 SA-19 Silty sand 10 10

J\S3T\SMELTER\SMELTAB WPD 87 QOciober 7, 1998



Smelter Area Investigation Report DRAFT
TABLE 5-91
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(SAMPLING LOCATION SA-20)
Sampling Arsenic Lead
Depth Concentration Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
NSA 0.0-1.0 SA-20 Silty loam 589 1,123
1.0-2.0 SA-20 Silty loam 837 1.390
2.0-3.0 SA-20 Sandy silt 10 13
3.04.0 SA-20 Sandy silt 10 14
4.0-5.0 SA-20 Sandy silt 10 10
TABLE 5-92
ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
(SAMPLING LOCATION SA-21)
Sampling Arsenic Lead
Depth Concentration | Concentration
Area (feet) Location Description {(mg/Kg) (mg/ KgL_ ‘
NSA 0.0-1.0 SA-21 Silty loam 275 323
1.0-2.0 SA-21 Silty loam 331 387
2.0-3.0 SA-21 Sandy silt with trace brick 290 344
fragments
3.04.0 SA-21 Sandy silt with trace brick 104 140
fragments
4.0-5.0 SA-21 Silty sand 10 10
TABLE 5-93
- ARSENIC CONCENTRATIONS IN SOILS IN THE NORTHERN SMELTER AREA
o (SAMPLING LOCATION SA-22)
Sampling Arsenic Lead
Depth Concentration Concentration
Area (feet) Location Description (mg/Kg) (mg/Kg)
NSA 0.0-1.0 SA-22 0.0-0.5" Asphalt 37 10
0.5-1.0' Sand and gravel
1.0-2.0 SA-22 Sand and gravel 20 10
2.0-3.0 SA-22 Sandy silt 20 11
3.04.0 SA-22 Sandy silt 30 50
4.0-5.0 SA-22 Gravelly silt 10 10
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TABLE 5-94

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-1)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-1 91 1,221
0.5-1.0 HA-1 159 3,582
2.0-2.5 HA-1 10 11
4.04.5 HA-1 10 10
TABLE 5-95

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-2)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (%/Kg)
R-529 0.0-0.5 HA-2 11 1,003
0.5-1.0 HA-2 11 539
2.0-2.5 HA-2 21 331
4.04.5 HA-2 52 219
TABLE 5-96

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-3)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-3 16 686
0.5-1.0 HA-3 16 1,049
2.0-2.5 HA-3 296 323
4.04.5 HA-3 389 758
TABLE 5-97

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-4)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-4 30 925
0.5-1.0 HA-4 20 338
2.0-2.5 HA-4 10 59
4.04.5 HA-4 10 10

J\S3TNSMELTER\SMELTAB WPD

89

October 7, 1998



Smelter Area Investigation Repori DRAFT

TABLE 5-98
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA

(SAMPLING LOCATION HA-5)

50 T S B - | W«l& g

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-5 10 14
0.5-1.0 HA-5 10 10
2.0-2.5 HA-5 10 10
4.04.5 HA-S 10 10
TABLE 5-99

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-6)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/ Kg) (mg/Kg)
R-529 0.0-0.5 HA-6 11 738
0.5-1.0 HA-6 10 160
2.0-2.5 HA-6 10 13
4.04.5 HA-6 10 166
TABLE 5-100

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-7)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-7 15 295
0.5-1.0 HA-7 15 276
2.0-2.5 HA-7 21 351
TABLE 5-101

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-8)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-8 20 755
0.5-1.0 HA-8 18 20
2.0-2.5 HA-8 10 190
4.0-4.5 HA-8 10 10
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TABLE 5-102
ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-9)

Arsenic
Sampling Depth Concentration Lead Concentration

Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-9 10 21

0.5-1.0 HA-9 10 21

2.0-2.5 HA-9 10 23

4.0-4.5 HA-9 10 10

TABLE 5-103

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-10)

Arsenic
Sampling Depth Concentration Lead Concentration

Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-10 22 793

0.5-1.0 HA-10 10 174

2.0-2.5 HA-10 10 80

4.04.5 HA-10 349 1,039

TABLE 5-104

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-11)

Arsenic
Sampling Depth Concentration Lead Concentration
Area (feet) Location (mﬂ(& (mg/Kg)
R-529 0.0-0.5 HA-11 10 852
0.5-1.0 HA-11 25 688
2.0-2.5 HA-11 10 27
4.04.5 HA-11 20 183
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TABLE 5-105

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-12)

Arsenic
Sampling Depth Concentration Lead Concentration

Area (feet) Location (ng/l(g)r (mg/Kg)
R-529 0.0-0.5 HA-12 21 1,086

0.5-1.0 HA-12 10 181

2.0-2.5 HA-12 215 7,186

4.04.5 HA-12 10 13

TABLE 5-106

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-13)

Arsenic
Sampling Depth Concentration Lead Concentration

Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-13 10 25

0.5-1.0 HA-13 10 26

2.0-2.5 HA-13 10 10

4.04.5 HA-13 10 12

TABLE 5-107

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-14)

Arsenic
Sampling Depth Concentration Lead Concentration

Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-14 12 633

0.5-1.0 HA-14 20 62

2.0-2.5 HA-14 10 10

4.0-4.5 HA-14 45 40
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TABLE 5-108

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-15)

Arsenic
Sampling Depth Concentration Lead Concentration

Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-15 17 780

0.5-1.0 HA-15 32 1,439

2.0-2.5 HA-15 12 56

4.04.5 HA-15 10 1,236

TABLE 5-109

ARSENIC AND LEAD CONCENTRATIONS IN SOILS IN THE STATE ROUTE 529 OVERPASS AREA
(SAMPLING LOCATION HA-16)

Sampling Depth Arsenic Concentration Lead Concentration
Area (feet) Location (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-16 19 641
0.5-1.0 HA-16 32 625
2.0-2.5 HA-16 10 16
4.04.5 _HA-16 19 15
TABLE 5-110
ARSENIC AND LEAD CONCENTRATIONS IN SURFACE SOILS
IN THE FORMER ROASTING OPERATIONS AREA
Arsenic Lead
Sampling Depth Concentration Concentration
Area (inches) Location (mg/Kg) (mg/Kg)
ROA 0-2 SAIC-S5 6,890 2,150
0-2 SAIC-S6 138 289
0-2 SAIC-S7 480 772
0-2 SAIC-S23 475 1,500
0-2 SAIC-S78 1,460 827
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TABLE 5-111
ARSENIC AND LEAD CONCENTRATIONS IN SURFACE SOILS IN THE FORMER
BLAST FURNACE/LEAD REFINING OPERATIONS AREA
Arsenic Lead
Sampling Depth Concentration Concentration
Area (inches) Location (mg/Kg) (mg/Kg)
BFA 0-2 SAIC-S60 23 666
0-2 SAIC-S61 80 4,540
0-2 SAIC-S70 51 217
0-2 SAIC-S71 333 630
0-2 SAIC-S81 54 67
0-2 SAIC-S82 55 89
0-2 SS-8 345 209
TABLE 5-112
ARSENIC AND LEAD CONCENTRATIONS IN SURFACE SOILS
IN THE FORMER ARSENIC PROCESSING AREA
Arsenic Lead
Sampling Depth Concentration Concentration
Area (inches) Location (mg/Kg) (mg/Kg)
APA 0-2 SAIC-S16 732 220
0-2 SAIC-S18 131 190
0-2 SAIC-S44 341 209
0-2 SAIC-849 2,010 233
0-2 SS-5 541 480
0-24 SS-6 131 34
0-2 SS-9 182 87
TABLE 5-113
ARSENIC AND LEAD CONCENTRATIONS IN SURFACE SOILS
IN THE GENERAL AREA OF FORMER STACKS
Arsenic Lead
Sampling Depth Concentration Concentration
Area (inches) Location (mg/Kg) (mg/Kg)
FSA 0-2 SAIC-S33 240 96
0-2 SS-10 381 257
0-24 SS-11 4,670 425
0-2 SS-12 864 864
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TABLE 5-114
ARSENIC AND LEAD CONCENTRATIONS IN SURFACE SOILS
IN THE NORTHERN SMELTER AREA
Arsenic Lead
Sampling Depth Concentration Concentration

Area (inches) Location (mg/Kg) (mg/Kg)
NSA 0-2 SAIC-S62 90 150

0-2 SAIC-S75 8,080 386

0-2 SAIC-S76 556 419

0-2 SAIC-S79 34 72

0-2 SAIC-80 40 152

0-2 S$S8-13 476 688
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6.0 FINDINGS OF SPECIALIZED SMELTER AREA EVALUATIONS

6.1 BIOASSAY TESTING

Bioassay testing was performed on selected samples to evaluate whether or not the material would

meet the toxicity criteria specified in WAC 173-303-100 for dangerous waste (DW) or extremely

. hazardous waste (EHW). The samples were collected and analyzed in accordance with WAC 173-

303-110. The SAP required that a sample containing flue dust and a sample containing arsenic

trioxide be selected from the following arsenic concentration ranges for bioassays:

500 - 1,000 mg/Kg
1,000 - 3,000 mg/Kg
3,000 - 5,000 mg/Kg
. 5,000 - 10,000 mg/Kg
10,000 - 20,000 mg/Kg

Upon completion of sample collection and total arsenic analyses by XRF (and prior to data

validation), the following samples were selected for bioassays:

Samples Containing Residual Arsenic Trioxide

Sample No. Location Total Arsenic (mg/Kg)
EVT-9803-129 TP5, 3-4° 827
EVT-9803-113 TP4, 1-2’ 1,981
EVT-9803-116 TP4, 4-5’ 4,724
EVT-9803-114 TP4, 2-3° 8,799
EVT-9803-107 TP6A, 1-2° 12,487
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Samples Containing Residual Flue Dust

Sample No. Location Total Arsenic (mg/Kg)
EVT-9803-143 TP8, 5-6’ 564
EVT-9803-132 TP7, 0-1° 2.220
EVT-9803-140 TP8, 2-3° 4,619
EVT-9803-122 TP9, 3-4° 7,821
EVT-9803-135 TP7, 34’ 10.644

The selected ten samples were submitted to Parametrix, Inc. in Kirkland, Washington for bioassay
analyses. Parametrix performed the bioassays in accordance with Ecology’s guidelines in Method
80-12 using Oncorhynchus mykiss rainbow trout with a 96 hour exposure duration. The bioassays
were conducted at the 100 mg/L and 10 mg/L concentrations in order to determine if the samples
should be classified as dangerous or extremely hazardous waste. The laboratory report is provided
as Appendix E. No mortality occurred in any of the samples tested. Based on these results none
of the materials tested would be classified as State Dangerous Waste or Extremely Hazardous

Waste. This is discussed further in Section 7.1.
6.2  SYNTHETIC PRECIPITATION LEACHING PROCEDURE TESTS
As specified in the SAP, four samples were tested by the Synthetic Precipitation Leaching

Procedure (SPLP). The SPLP test is designed to simulate leaching from materials in the

environment, when exposed to rainfall. The results of the SPLP tests are shown in Table 6-1.
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TABLE 6-1
SYNTHETIC PRECIPITATION LEACHING PROCEDURE TEST RESULTS
Total Arsenic SPLP Arsenic
Sample Depth Concentration | Concentration
Identification Description (mg/Kg) (mg/L)
TP5 Smelter debris containing 5,370 27.0
residual arsenic trioxide
TP6A Smelter debris containing 12,487 7.0
residual arsenic trioxide
TP7 Smelter debris containing 10,644 9.1
residual roasting plant
flue dust
TP8 Smelter debris containing 4,699 8.6
residual roasting plant
flue dust

6.3 EVALUATION OF THE EXTENT OF UNWEATHERED GLACIAL TILL

Previous investigations identified the unweathered glacial till as a significant barrier to vertical

migration of arsenic in the former smelter area. These investigations demonstrated that the till is

present throughout and adjacent to the smelter and its presence likely promotes the lateral flow of

ephemeral perched water, if any, in the upper, weathered portion of the till toward the east. All

of the 31 deeper soil borings in the upland area completed prior to this smelter area investigation

penetrated the till to the unweathered section. The unweathered till, which is characterized by

greater density, is typically encountered at a depth of less than five feet below the top of the till

layer. The till outcrops (or subcrops) along the slope near the eastern boundary of the former

smelter area (east side of East Marine View Drive).
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The following additional data needs relative to the extent of the unweathered till and its potential

effects on groundwater flow and contaminant transport were addressed by the smelter area

investigation:

. Irstall three borings on the east side of East Marine View Drive opposite wells EV-
10, EV-11 and EV-13 to more accurately delineate the eastern boundary of the till
and to further characterize the nature and extent of arsenic in soils.

o Install one boring near the western side of the smelter site to confirm the thickness
of the till.

6.3.1 Geologic Findings

Borings TB-1, TB-2 and TB-3 were completed along the eastern edge of East Marine View Drive
opposite monitoring wells EV-13, EV-3 (and EV-11) and EV-10 (Figures 5-2 and 5-3). The
boring logs are presented in Appendix B. The borings were advanced through the glacial till and
several feet into the glacial outwash sand deposit that underlies the till. The base of the till was
encountered at a depth of 33 feet in all three borings. Fill material and reworked glacial till (silt,
sandy silt or silty sand) are present to depths of 11 to 15 feet overlying the undisturbed till at
borings TB-1, TB-2 and TB-3. The undisturbed till is composed of sandy silt, silt, sand and sand
and gravel. The upper few feet of outwash sands encountered at the base of borings TB-1, TB-2
and TB-3 was characterized as dry to moist, indicating unsaturated conditions. These conditions

are consistent with those observed at EV-3, where approximately the upper 20 to 22 feet of the

outwash sands are unsaturated.

Boring TB-4 was completed near the western boundary of the smelter site to a depth of 91.5 feet
(Figure 54). The log for TB-4 is presented in Appendix B. The boring did not penetrate the base
of the till. The till, which is at least 90 feet thick at this location, is comprised predominantly of
medium dense to hard sandy silt, clayey silt and silt with some sand layers. The upper few feet

of till were characterized as dense wet sandy silt, which overlies dry, hard sand. Saturated sand
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approximately four feet thick was encountered at a depth of 39 to 43 feet below ground, within

the till unit.

The principal finding of the geologic evaluation is that unweathered till is present at locations TB-
1, TB-2 and TB-3. The till therefore extends further east than previously identified. This

information will be augmented by additional investigation to be performed in the near future in

the lowland area (see Section 8.2).

6.3.2 Soil Chemical Results

Soil samples collected from borings TB-1, TB-2 and TB-3 were analyzed for total arsenic and
lead. The samples submitted for analysis were typically from the following depth intervals in feet
below ground surface: 0-0.5, 2-3.5, 5-6.5 and every S feet thereafter to total depth. A
comparison of the arsenic results for these borings with the data from borings drilled during
previous investigations on the west side of East Marine View Drive indicates that concentrations
generally decrease substantially from west to east toward the embankment above the lowland. For
instance at TB-1, concentrations are highest between about 10 and 16 feet (455 to 695 mg/Kg).
Across the street to the west, arsenic concentrations at EV-13 range from 1,831 to 11,810 mg/Kg
in the interval from 2 to 11.5 feet (the total depth of the boring). Similarly, arsenic values peak
at 660 mg/Kg at 10 to 11.5 feet in TB-3 versus a range of 773 to 7,660 mg/Kg at EV-10 in the
depth interval of 2 to 10.5 feet (west side of street). This relationship is less obvious at TB-2,
which is east of EV-3 and EV-11.

There are some indications of downward migration of arsenic in soil, particularly at TB-1, where
the arsenic concentration decreases with depth to 76 mg/Kg in the outwash sand at 35-36.5 feet,

and TB-3, where the arsenic concentration in the outwash sand at 37.5-39 feet is 291 mg/Kg.
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The information provided by this portion of the smelter area investigation will be augmented by

D S

additional data to be generated in the upcoming lowland investigation. One of the goals of the

v

lowlands investigation is to fill gaps in the current understanding of conditions and to increase

i1

understanding of the relationship between former smelter area sources in the upland and arsenic

PR

.
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concentrations in groundwater in the lowlands. The lowlands investigation is discussed further

in Section 8.2.
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7.0 NATURE AND EXTENT OF MATERIALS OF INTEREST

The Enforcement Order required a characterization of soils and other materials at the former
smelter area that would be classified as extremely hazardous waste (EHW), state dangerous waste
(State DW), or federally designated hazardous waste (HW) if generated (i.e., excavated during
remediation). Extremely hazardous and dangerous waste are defined as those dangerous,
extremely hazardous, or mixed wastes designated in WAC 173-303-070 through 173-303-100.
For the purpose of the smelter area investigation, DW can be one of two categories that include
State DW or federally designated hazardous waste. EHW and State DW can be determined from
book designation or bioassay designation. Classification as federally designated hazardous waste

is based on the results from the Toxicity Characteristic Leaching Procedure (TCLP).
7.1 EXTREMELY HAZARDOUS AND STATE DANGEROUS WASTE

7.1.1 Book Designation

WAC 173-303-100 describes the book designation procedure for determining if a solid waste is
an EHW or State DW. The regulation identifies two groups of EHW and State DW that include
toxic or persistent wastes. For the chemicals of interest in the former smelter area, the persistent
group does not apply because it is defined as waste with halogenated hydrocarbons or polycyclic

aromatic hydrocarbons (WAC 173-303-100 (6)).

WAC 173-303-100 (5)(b) details two steps to determine if a waste is EHW or State DW by book
designation. The first step is to assign the toxic category (A, B, C, or D) of the chemical defined
in the Toxic Category Table (WAC 173-303-100 (5)(b)(i)). The NIOSH RTECS indicates that thé
oral rat LD, values for arsenic and arsenic trioxide are 763 mg/Kg and 14.6 mg/Kg respectively

which places arsenic in toxic category D and arsenic trioxide in toxic category B.
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Toxicity data for lead, as defined in the Toxic Category Table, could not be identified in NIOSH
RTECS. This toxicity data includes fish LC50, oral rat LD50, inhalation rat LCS50, or dermal
rabbit LD50. Although WAC 173-303-100 (5)(b)(i) states "If toxicity data for a constituent cannot
be found in the NIOSH RTECS, or other source reasonably available to a person, then the toxic
category need not be determined for that constituent”, an evaluation of other toxicity data was
made so a toxic category (A, B, C, or D) could be assigned to lead for the purpose of this report.
A toxicity criteria that is available for lead that may be similar to oral rat LD50 is oral pigeon
LDLo. The LDS50 is death that is statistically determined for acute exposure time while LDLo is
death for acute or chronic exposure time. Therefore, the LDLo dose is more conservative than

the LD50 calculated dose. The LDLo of lead for oral pigeon is 160 mg/Kg which places it in

toxic category C.

The second step involves using a specific formula based on the toxic category (WAC 173-303-100
(5)(b)(ii)). For the purposes of the smelter area investigation, the objective is to determine the
minimum concentration that classifies a waste as EHW or State DW rather than evaluating if a
waste with a known percentage of a chemical is an EHW or State DW. Therefore, the minimum
allowed equivalent concentrations for EHW and State DW, 1% and 0.001% respectively, are
converted to mg/Kg and the minimum concentrations for classification are back calculated from

the general formula provided WAC 173-303-100 (5)(b)(i1).

The following lists the formulas used to determine the minimum concentration for classification

as EHW and State DW for arsenic, arsenic trioxide, and lead:

Arsenic - EHW Arsenic - State DW
Toxic Category D Toxic Category D
X = waste concentration equaling X = waste concentration equaling
equivalent concentration (EC) of 1% equivalent concentration (EC) of
0.001%
J\S3TNSMELTER\SMELTER RPT ] 03 October 6, 1998
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EC = 1% = 10,000 mg/Kg = X/10,000

10,000 mg/Kg = X/10,000

multiply both sides of equation by 10,000

(10,000)10,000 mg/Kg = X/10,000(10,000)

10,000 x 10,000 mg/Kg = X

X = 100,000,000 mg/Kg

note: X is greater than 100%

Arsenic Trioxide - EHW

Toxic Category B

X = waste concentration equaling

equivalent concentration (EC) of 1%

= 1% = 10,000 mg/Kg = X/100

10,000 mg/Kg = X/100

multiply both sides of equation by 100

(100)10,000 mg/Kg = X/100(100)

100 x 10,000 mg/Kg = X

X = 1,000,000 mg/Kg

note: X is 100%

EC = 0.001% = 10 mg/Kg = X/10,000

10 mg/Kg = %71\0 000 _ S'r» /1/4/7“7)7)

multiply both sides of equation by 10,000
(10,000)10 mg/Kg = X/10,000(10,000)
10,000 x 10 mg/Kg = X

X = 100,000 mg/Kg

Arsenic Trioxide - State DW

Toxic Category B

X = waste concentration equaling
equivalent concentration (EC) of
0.001%

EC = 0.001% = 10 mg/Kg = X/100

10 mg/Kg = &;;)O\\ vat’&/;(?ﬁ*d‘ b

multiply both sides of equation by 100

(100)10 mg/Kg = X/100(100)

100 x 10 mg/Kg = X

X = 1,000 mg/Kg

To remain consistent with previous Ecology interpretations, arsenic trioxide is 76% arsenic and

therefore, the resulting arsenic, as a total concentration, is 76 % of the calculated value for arsenic

trioxide concentrations.
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Lead - EHW

Toxic Category C

X = waste concentration equaling
equivalent concentration (EC) of 1%

EC = 1% = 10,000 mg/Kg = X/1000

10,000 mg/Kg = X/1000

multiply both sides of equation by 1000

(1000)10,000 mg/Kg = X/100(1000)

1000 x 10,000 mg/Kg =X

X = 10,000,000 mg/Kg

note: X is greater than 100%

Lead - State DW

Toxic Category C

X = waste concentration equaling
equivalent concentration (EC) of
0.001%

EC = 0.001% = 10 mg/Kg = X/1000

10 mg/Kg = X/1000

multiply both sides of equation by 1000

(1000)10 mg/Kg = X/1000(1000)

1000 x 10 mg/Kg = X

X = 10,000 mg/Kg

The following summarizes the minimum concentrations for a waste to be EHW or State DW by

using book designation:

Chemical- EHW Concentration (mg/Kg) Waste Number
Arsenic — *

Arsenic Trioxide 1,000,000 (760,000 as As) WTO1

Lead *

Chemical State DW Concentration (mg/Kg) Waste Number
Arsenic 100,000 WTO02

Arsenic Trioxide 1,000 (760 as As) WTO02

Lead 10,000 WTO02

note: * indicated concentration is greater than 100 %
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7.1.2 Bioassay Designation

The DW bioassay requirements are listed in WAC 173-303-100 (5)(c)(1). The regulations state
that "to determine if a waste is DW, a person must establish the toxicity category range of a waste
by means of the 100 mg/L acute static fish test or the 5,000 mg/Kg oral rat test, as described in

the biological testing methods (bioassays) adopted in WAC 173-303-110(3)."

The EHW bioassay requirements are listed in WAC 173-303-100 (5)(c)(ii). The regulations state
that "to determine if a waste is EHW, a person must establish the toxicity category range of a
waste by means of the fish bioassay at 10 mg/L or the rat bioassay at 50 fng/L/, as described in the

. . . . . \-'m / 2
biological testing methods (bioassays) adopted in WAC 173-303-110(3)." Y "7

WAC 173-303-100 (5)(d) states that "If the designation acquired from book designation and

bioassay do not agree, then bioassay data will be used to designate a waste."

Ten samples containing arsenic concentrations ranging from approximately 500 to 12,500 mg/Kg
(see Section 6.1) were submitted to Parametrix, Inc. in Kirkland, Washington for bioassay
analyses. Parametrix performed the bioassays in accordance with Ecology's guidelines in Method
80-12 using Oncorhynchus mykiss rainbow trout with a 96 hour exposure duration. The bioassays
were conducted at the 100 mg/L and 10 mg/L concentrations in order to determine if the samples
should be classified as dangerous waste or extremely hazardous waste, respectively. Bioassay
results (see Appendix E) show that no mortality occurred at either concentration for any of the

samples. Therefore, the samples are not classified as either DW or EHW.

To confirm that the XRF analyses were accurate for the bioassays, the remaining portion of
samples EVT-9803-107 and EVT-9803-135 were shipped to Sound Analytical in Fife, Washington
for wet chemistry analysis by Parametrix upon completion of bioassay testing. Results indicate

arsenic concentrations of 10,000 and 9,700 mg/Kg for EVT-9803-107 and EVT-9803-135,
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respectively. These results compare favorably with the XRF results that indicated arsenic

concentrations of 12,487 and 10,644 mg/Kg.

In summary, the most conservative book designation for EHW is 760,000 mg/Kg for arsenic based
on arsenic trioxide. Bioassay results, which supersede book designation, indicate that EHW and

DW levels are somewhere above 10,000 mg/Kg.
7.2  FEDERALLY DESIGNATED HAZARDOUS WASTE

WAC 173-303-090 sets forth characteristics which a solid waste might exhibit and would cause
that waste to be a federally designated hazardous waste (HW). WAC 173-303-090 (8) identifies
criteria for toxicity characteristics which includes the chemicals of interest at the former smelter
area. The Toxicity Characteristic Leaching Procedure (TCLP) is the required test on a waste
extract. A solid waste would be classified as a federally designated hazardous waste if an extract

from a representative sample of the waste contained arsenic or lead at concentrations above those

listed below:

Chemical Concentration (mg/L) HW Number
Arsenic 5.0 D004
Lead 5.0 D008

Asarco submitted a TCLP Criterion Work Plan to Ecology on May 22, 1996 to supplement TCLP
data collected during the Everett Smelter Site RI. On July 12, 1996, a summary of the TCLP
evaluation was submitted to Ecology (see Appendix F). The arsenic evaluation consisted of
analyzing 22 soil samples that were archived from the Everett Smelter Site RI for TCLP arsenic.
The selected samples consisted of a range of previously analyzed total arsenic concentrations

(approximately 600 mg/Kg to 4,000 mg/Kg) which are summarized in the following table:
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TABLE 7-1
RESULTS OF PREVIOUS TCLP TESTING STUDY
Sample Number Total Arsenic (mg/Kg) | TCLP Arsenic (mg/L)
EVT-9512-920 626 0.61
EVT-9512-927 668 0.48
EVT-9512-903 865 1.10
EVT-9512-910 884 0.45
EVT-9512-932 957 0.29
EVT-9512-918 1285 0.73
EVT-9512-913 1449 1.80
EVT-9512-928 1584 1.00
EVT-9512-915 1649 0.51
EVT-9512-929 1724 1.30
EVT-9512-939 1814 1.50
EVT-9512-933 1940 3.90
EVT-9512-917 2099 2.20
514 Pilchuck 2328 2.10
EVT-9512-914 2793 2.50
EVT-9302-202 2906 3.70
EVT-9512-930 3113 2.10
EVT-9512-905 3223 5.30
EVT-9512-908 3616 3.10
520 E. Marine Drive 3666 13.00
EVT-9512-925 3849 4.10
EVT-9512-924 4066 1.70

A diagram is included in Appendix F that shows the plot of a regression line generated from the
laboratory results. A total soil concentration of 3,000 mg/Kg of arsenic corresponding to the

upper 95% confidence limit has been calculated as a threshold concentration above which soils

might exceed the TCLP standard of 5 mg/L.
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7.3  EXTENT AND VOLUME ESTIMATE OF MATERIALS OF INTEREST

Sections 7.1 and 7.2 described the criteria for designating waste categories of smelter
residuals/soils containing arsenic and/or lead. Based on the current data, minimum arsenic

concentrations which would result in material being classified as the waste categories if excavated

are:

. EHW - 760,000 mg/Kg arsenic.

. State DW - some value greater than 10,000 mg/Kg arsenic (value to be determined
by future bioassay testing).

. HW - 3,000 mg/Kg arsenic.
These values are used to estimate the extent and volume of material for each waste category

including EHW, State DW, and HW. All data collected to date for the former smelter area

including data from the pre-RI, RI, and the recent smelter area investigation were used for the

evaluations.
7.3.1 Extremely Hazardous Waste

Based on current data, no EHW (i.e., arsenic concentrations greater than 760,000 mg/Kg) has

been identified in the former smelter area.
7.3.2 State Dangerous Waste
Although the State DW threshold concentration for arsenic was not defined by the recent testing,

the extent and estimated volume of material with arsenic concentrations above 10,000 mg/Kg have

been identified (see Figure 7-1). The extent of material with concentrations greater than
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10,000 mg/Kg is within the fenced area except for a small area on the northeast corner near the

intersection of 5™ Street and East Marine View Drive (sample location EV-13).

As expected, the majority of the material with arsenic concentrations greater than 10,000 mg/Kg
is in the former arsenic processing area within footprints of former structures and in demolition
debris present in immediately adjacent areas. The remaining areas with arsenic concentrations
greater than 10,000 mg/Kg generally are primarily associated with the footprints and adjacent
debris areas of: 1) the flue from the dust chambers in the former blast furnace/lead refining area;

2) the southern flue from the roaster in the former roasting operations area; and 3) the flues in the

former stack area.

Based on the available data, the estimated volume of material containing arsenic concentrations
greater than 10,000 mg/Kg is approximately 10,000 to 15,000 cubic yards. This material is
contained within the fenced area with the exception of a small area between the fence and East
Marine View Drive near 5" Street (sample location EV-13) which is estimated to contain

approximately 100 cubic yards. These volumes were estimated based on the following

assumptions:
. Material will be excavated approximately one foot below the identified depth of
material containing arsenic concentrations greater than 10,000 mg/Kg.
. Maximum depth in each structure is uniform.
o Material with arsenic extends approximately three feet beyond the identified
structure, such as a flue.
J Debris in areas where samples were not collected had the same lateral
characteristics as in adjacent areas which were sampled.
. Material with arsenic above 10,000 mg/Kg extends vertically to depth with no
taper.
. Area of houses with full basements is excluded.
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. An isolated area near SA-4 has been excluded.

A range is given for the estimates based on the following principal uncertainties:

J Maximum depth to material less than 10,000 mg/Kg in structures may not be
uniform.
o Cut and fill operations have introduced significant heterogeneity.

7.3.3 Federally Designated Hazardous Waste

Figure 7-2 shows the estimated extent of material with concentrations greater than 3,000 mg/Kg

is mostly within the fenced area except for a small area that extends beneath the western portion

of East Marine View Drive.

As expected, the majority of the material with arsenic concentrations greater than 3,000 mg/Kg
is in the former arsenic processing area and within and adjacent to the footprints of: 1) the former
flue from the dust chambers in the former blast furnace/lead refining area; 2) the former flues
from the roaster and dust chamber in the former roasting operations area; and 3) the former flues

in the former stack area.

Based on the available data, the estimated volume of material containing arsenic concentrations
greater than 3,000 mg/Kg within the fenced area is between 20,000 and 25,000 cubic yards. This
material is contained within the fenced area with the exception of a small area adjacent to and
under East Marine View Drive, which is estimated to contain approximately 600 cubic yards.

These volumes were estimated based on the following assumptions:

. Material will be excavated approximately one foot below the identified depth of
material containing arsenic concentrations greater than 3,000 mg/Kg.

o Maximum depth in each structure is uniform.
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. Material with arsenic extends approximately three feet beyond the identified
structure, such as a flue.

] Debris in areas where samples were not collected had the same lateral
characteristics as in adjacent areas which were sampled.

o Material with arsenic above 3,000 mg/Kg extends vertically to depth with no taper.
. Area of houses with full basements is excluded.
o Isolated areas near SAIC-75 and 02-B1-01 in the northern portion of the former

smelter area near Medora Way have been excluded.

A range is given for the estimates based on the following principal:

. Maximum depth to material less than 3,000 mg/Kg in structures may not be
uniform.
. Cut and fill operations have introduced significant heterogeneity.

7.4 RESIDUAL SMELTER MATERIALS CONTAINING FLUE DUST AND
ARSENIC TRIOXIDE

In addition to identifying those materials that may be classified in waste categories if excavated,
the Enforcement Order requires the identification of "the nature and extent of.... any other soils
or material that may be a contaminant source for surface water and groundwater in and adjacent

to the smelter site."

In general, the higher the arsenic concentration in a material, the higher its potential to act as a
source. For groundwater a combination of high arsenic concentration, high volume of material
and significant infiltrating water will generally result in a source of arsenic to underlying soils and
potentially to groundwater. The findings of the smelter area investigation and previous studies
show that smelter materials containing residual arsenic trioxide and flue dust are the principal

potential sources of arsenic to groundwater. As noted previously these smelter materials are
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present in subsurface soils in the fenced area within the footprints of former smelter structures
where they were handled, processed or stored (in particular, former flues, dust chambers and
arsenic processing operations). The extent and depth of these smelter materials was developed
based on observations made during the smelter area investigation, descriptions of samples
collected and lead/arsenic concentrations and is shown on Figure 7-3. The further investigation
of site groundwater conditions, including evaluation of fate and transport, will be completed as

part of the supplemental lowlands investigation, which will begin late this summer (see

Section 8.2).

Surface water data collected to date (Asarco, 1998b) indicate that soils or materials affecting
surface water quality are primarily restricted to the southern part of the former smelter footprint
(i.e., within the fenced area). A major objective of the Storm Water and Storm Drain Sediment
Characterization and Controls Program, currently in progress, is to characterize the concentrations
of arsenic and metals in surface water runoff from the former smelter property and adjacent areas.
These data would then be used to identify key source areas and to guide implementation of Best
Management Practices (BMPs), which may include source area controls, to ameliorate these
discharges. For surface water, high arsenic concentrations in shallow soils in key areas relative
to surface drainage patterns would likely be the major source. In addition, erosion of soils may
also be important. These factors are being evaluated in the referenced storm water study. The

surface water data will also be used in the site-wide evaluation of fate and transport.
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8.0 SUMMARY OF FINDINGS AND FUTURE INVESTIGATIONS

8.1 SUMMARY OF SMELTER AREA INVESTIGATION FINDINGS

The smelter area investigation was performed to meet the requirements specified in Enforcement
Order No. DE97TC-N119 issued by the Washington Department of Ecology. Details of the
investigation were developed based on the requirements of the Enforcement Order and also on
discussions during a series of mediation meetings among Ecology, Asarco, the City of Everett,
various citizens groups and other interested parties. These meetings were intended, in part, to
identify and evaluate comprehensive cleanup actions for the entire site, including the former
smelter area. To meet the information needs identified during mediation, the scope of the smelter
area investigation was expanded from the requirements of the Enforcement Order to include
sampling west of State Route 529 into the residential area around Medora Way. It also included
additional sampling of material used as fill beneath the State Route 529 overpass and an evaluation
of the extent of till to provide additional information of possible migration pathways for arsenic
in groundwater from the upland to lowland portion of the site. The scope of the investigation also

considered data being collected as part of the concurrent storm water and lowlands investigations.

Soil samples were collected at 60 locations to depths up to 39 feet during the smelter area
investigation. Samples were analyzed for total arsenic and lead. Selected samples were also tested
for leachability and toxicity. Sampling locations were identified based on a variety of information
sources, including: (1) historical maps of the smelter which showed location of operations units;
(2) documentary information on the nature of the different materials handled and processed by the
smelter in each area; (3) documentary information on smelter demolition and subsequent
development (including residential and right-of-way); (4) a series of aerial photographs beginning

in 1941 showing development activities; and (5) data from previous soil, groundwater and surface

water investigations.
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Per the program objectives, the smelter area investigation has provided further characterization
regarding the nature and extent of elevated concentrations of arsenic and lead associated with the
residual materials from the smelter demolition and subsequent redevelopment of the property.
From a practical perspective an overarching goal of the investigation was to characterize the
location of smelter residuals with respect to the fenced area and immediately surrounding areas.
Identification of the nature and extent of these residuals is important from the perspective of
evaluating potential waste categories and also in the evaluation of sources of arsenic to
groundwater and surface water. Therefore the sampling and analyses were designed to provide
important information not only regarding the residual contamination associated with the historical
smelter footprint, but also additional detail as to whether residuals are present outside of the
historical footprint due to redevelopment which occurred after the smelter closed. In order to
address these issues, samples were collected from within the currently fenced portion of the
historical smelter footprint, portions of the historical smelter footprint outside of the fenced area,
and from outside the perimeter of the historical smelter footprint. The investigation was
implemented to gather as much pertinent information as possible. Rapid turnaround time by the
analytical lab allowed for deeper samples to be collected at locations where arsenic concentrations

were still high in the maximum depth proposed in the SAP.
The objectives of the smelter area investigation, as stated in the Enforcement Order were:

"to identify the nature and extent of extremely hazardous waste, federally
designated hazardous waste, state dangerous waste, and any other soils or material
that may be a contaminant source for surface and groundwater in and adjacent to
the smelter site. The smelter area is defined as the former smelter property east of
State Route 529. Asarco shall conduct an investigation to determine the location
and volumes of material in the waste categories listed above."

The information collected and data generated through the recent smelter area investigation was
combined with all pertinent data from previous investigations to identify the nature and extent

(volumes) of potential extremely hazardous waste (EHW), federally designated hazardous waste,
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Smelier Area Investigation Report

and state dangerous waste (DW). While materials and soils in place cannot be described as wastes
and therefore, are not subject to waste classification unless excavated (i.e., generated), such

classification is appropriate to evaluate cleanup alternatives affected by land disposal restrictions

and/or involving offsite disposal.

Washington Administrative Code (WAC) describes the book designation procedure for
determining if a solid waste is an EHW or State DW. Based on these procedures, the book
designation values for arsenic are 760,000 mg/Kg for EHW and 760 mg/Kg for State DW. The
regulations also provide for bioassay testing to designate the waste classification. The bioassay
approach supersedes the book designation and was performed as part of the investigation. As
noted previously, no mortality was observed in any bioassay tests performed. The highest total
arsenic concentration in samples tested was approximately 10,000 mg/Kg. Based on these results,
materials containing greater than 760,000 mg/Kg arsenic would be classified as EHW, although
it is noted that bioassay testing of materials with arsenic concentrations between 10,000 and
760,000 mg/Kg may result in a lower value. No level was established for State DW, however,

it would be greater than 10,000 mg/Kg arsenic, based on the results of the bioassay testing.

No additional TCLP testing was performed during the recent smelter area investigation. Previous
evaluations estimated that total arsenic concentrations of 3,000 mg/Kg would exceed the TCLP

standard of 5 mg/L at the upper 95% confidence limit. This level would represent federally

designated hazardous waste.

Based on this evaluation the aerial extent and depths of materials which, if excavated, would fall

under the different waste categories was estimated. The findings were as follows:

. No EHW has been identified at the site.

J Materials which may be classified as State DW (greater than 10,000 mg/Kg
arsenic) were contained within the fenced area, with the exception of a relatively
small volume of material just outside the fence on the eastern boundary next to East
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Marine View Drive. No potential State DW was identified in any current
residential property. The materials were primarily associated with residual flue
dust and arsenic in smelter debris within and immediately adjacent to the footprints
of former smelter flues, dust chambers and arsenic processing units. The materials
are present over an approximate area of 1.4 acres (this is the area for materials with
10,000 mg/Kg or greater arsenic: DW concentration will be higher than this as
discussed above) at depths ranging from 1 to 10 feet. The aerial extent of this
material is shown on Figure 8-1. The total volume of materials with arsenic
concentrations greater than 10,000 mg/Kg is estimated to be approximately 10,000
to 15,000 cubic yards, with just 100 cubic yards present outside the fenced area in
the East Marine View Drive right-of-way.

. The majority of materials which would be designated as federal hazardous waste
if excavated were also contained in the fenced area with the exception of an area
just outside the eastern fence along East Marine View Drive. The materials were
associated with the same residuals discussed for State DW but with slightly greater
areas of smelter debris and with soils underlying smelter materials in some areas.
It is noted that occasional single values of arsenic concentrations have been
measured above 3,000 mg/Kg at other areas at the site (Medora Way, for example).
However, these appear to represent small pockets of materials which could not be
excavated discretely and would therefore most likely not be classified as hazardous
waste after excavation with the immediately adjacent material. Based on this
analysis, the materials in the fenced area which are predicted to fail TCLP are
present over an approximate area of 2.8 acres at depths ranging from 1 to 10 feet.
The estimated aerial extent of these materials is shown on Figure 8-1. The total
volume of materials with arsenic concentrations greater than 3,000 mg/Kg is
estimated to be approximately 20,000 to 25,000 cubic yards, with just 600 cubic
yards present outside the fenced area in the adjacent East Marine View Drive right-
of-way.

As noted above, identification of the nature and extent of smelter residuals containing arsenic
trioxide or flue dust was the overarching goal of the smelter area investigation. These residuals
are the focus of the evaluation of potential waste categories as well as the evaluation of sources
of arsenic to storm water and groundwater. The principal findings of the smelter area

investigation with respect to smelter material residuals are:

) Test pits identified intact floors and foundations of former smelter structures at
between one to four feet below current ground surface at several locations. In
addition an intact underground flue was identified in the northern portion of the
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fenced area. These observations corroborated within a few feet the location of the
former smelter structures which was estimated based on historical smelter maps.
Debris from smelter demolition is present above the intact floors within the
footprints of former smelter structures and in immediately adjacent areas.

. The investigation confirmed that the smelter materials of primary interest are
residual arsenic trioxide and flue dust. Arsenic trioxide was a product of the
smelting process, containing approximately, but less than 760,000 mg/Kg arsenic.
Flue dust was a byproduct of smelting and roasting operations, containing
approximately 25,000 mg/Kg arsenic.

. Residual arsenic trioxide and flue dust is present, usually mixed with demolition
debris, within and adjacent to the footprints of structures where it was handled,
processed or stored during smelter operation. The highest arsenic concentrations
measured were in smelter material containing residual arsenic trioxide. Transport
of arsenic from residual smelter materials to underlying soils has occurred at some
locations indicating that these materials have potential to be sources of arsenic to
groundwater. In most cases the arsenic concentrations attenuated rapidly with

depth.

. Soil borings drilled around the southern boundary of the fenced area did not find
smelter residuals outside the fence between Hawthorne Street and East Marine
View Drive.

. Soil borings drilled inside and outside the fence along the western boundary of the

fenced area indicate that smelter residuals are not present outside the fence along
Hawthorne Street.

. Soil borings drilled during the smelter area investigation in around Medora Way
and Whitehorse Trail (in the northern portion of the former smelter area, east of
State Route 529) did not find smelter residuals. Based on the findings of this and
previous investigations, it appears that the presence of smelter residuals many be
limited to a relatively small area at 211 Medora Way. It is possible that material
containing smelter residuals was used as fill before or during construction on this
property.

. Sixteen shallow soil borings drilled in the fill beneath the State Route Overpass,
immediately east of the main former smelter area indicate that the fill contains
small amounts of smelter material. The findings are consistent with use of soils
excavated from the cloverleaf for fill in this area. Arsenic concentrations in these

‘ soils were significantly lower than in smelter materials present in the fenced area.

J \S37\SMELTER\SMELTER RPT 118 Ociober 6, 1998



Smelter Area Investigation Report

Synthetic Precipitation Leachate Procedure (SPLP) testing demonstrated that smelter materials
containing residual arsenic trioxide or flue dust can act as sources of arsenic under ambient
leaching conditions. These smelter materials are identified as the principal potential sources of
arsenic to groundwater in the former smelter area, although other localized factors are likely to
be important such as material volume and infiltration rates. The estimated aerial extent of smelter

residuals containing arsenic trioxide or flue dust is shown on Figure 8-1.

Limited testing of surface soils was performed to evaluate potential sources of arsenic to surface
water: samples were collected at five locations in the cloverleaf area. The results indicated that
no additional sources were identified over those evaluated as part of the recent storm
water/sediment evaluation which is being performed as a separate task under the Enforcement
Order. Sources of arsenic to surface water appear to be associated with smelter residual materials
in the fenced area. The findings on the nature and extent of materials which may be acting as
sources of arsenic to storm water are presented in the Storm Water and Storm Drain Sediment

Characterization Controls Work Plan (Asarco, 1998b).

In summary, the smelter area investigation filled data gaps from previous investigations to further
refine the nature and extent (volume) of smelter residuals within and adjacent to the former smelter
footprint... The data were used to evaluate the nature and extent of materials, which if excavated,
may be classified as extremely hazardous waste, federally designated hazardous waste and state
dangerous waste. The smelter residuals are also the principal potential sources of arsenic to
groundwater and surface water. The estimated extent of these potential waste and source materials
is shown on Figure 8-1. In addition, summary maps showing sample locations from all pertinent
investigations, the maximum concentration of arsenic or lead and its depth of occurrence, an
indication of the presence or absence of smelter residuals and the estimated extent of potential

material categories are shown as Figures 8-2 and 8-3.
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8.2 FUTURE INVESTIGATIONS

The smelter area investigation provided data required to meet the objectives of the Enforcement
Order. The investigation was also designed to fill data gaps from previous studies, including the
pre-RI and RI, and thereby provide a more comprehensive understanding of former smelter area
conditions pertinent to the identification and evaluation of cleanup alternatives. The investigation
was intended to provide sufficient information to allow for development of cleanup action plan,

recognizing that additional sampling will be required to support design of the cleanup action.

The smelter area investigation is a component of on-going site-wide investigations being performed
as separate studies. These studies include the Stormwater and Storm Drain Sediment

Characterization and Controls Program and continuation of the supplemental lowland

investigation.

The Stormwater and Storm Drain Sediment Characterization and Controls Program was initiated
in May 1998. The various field investigation tasks for this program will develop additional data
regarding drainage pathways, discharge points, and the quality and quantity of storm water runoff
in and around the former smelter area. The compiled information will be used to develop a water
balance and to estimate arsenic and metals loads for discrete areas. The scope and schedule of this

program is described in a separate work plan (Asarco, 1998b).

Field work as part of the planned continuation of the supplemental lowland investigation, is
scheduled to be performed in August and September 1998. The proposed field work will provide
data to further characterize the nature and extent of arsenic and metals in shallow and deep

groundwater and soils. The scope and schedule of this program is described in a separate work

plan (Asarco, 1998c¢).
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The data and findings from the storm water and storm drain sediment and controls program, the
smelter area investigation described in this report, and the upcoming lowlands investigation will
be integrated with data collected by all previous investigations in the former smelter area and
lowlands and presented in the final supplemental lowland investigation report. This report, which
is scheduled to be completed in the spring of 1999 will provide a comprehensive characterization
of the smelter and lowland areas. The report will document evaluations of groundwater flow
directions and gradients, delineation of arsenic and metals concentrations in soil and groundwater,
identification of potential sources of arsenic, and assessment of fate and transport of arsenic and
other metals from potential source areas in the upland and lowland areas through groundwater and
surface water flow systems, including contaminant flux estimates. This comprehensive evaluation

will support identification and evaluation of integrated cleanup action alternatives for the smelter

and lowland areas.
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Smelter Area Investigation Report

APPENDIX A

Test Pit Photographs
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' 0 Smelter Area Investigation Report

APPENDIX B

Soil Boring Logs

JASITNSMELTER\SMELTER.RPT October 6, 1998




HYD-TUC GDT 7/13/98

GEOTECH EVT

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-1

Date Hole Started: 03/23/98 Date Hole Finished: 03/23/9

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA

Property Owner: Asarco

Legal Description: North End of Pilchuck Path
Descriptive Location: North End of Pilchuck Path i

Recorded By: J Swortz

Drilling Company: Hydrometrics, inc.
Driller: J Niederkorn

Drilling Method: Hollow Stem Auger
Drilling Fluids Used: None

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.5

Total Depth Drilled (ft): 6.25

:

WELL COMPLETION YN
Well Installed? N
Surtace Casing Used? N
Screen/Perforations? N
Sand Pack? N
side fenced area.
Annular Seal? N
Surface S . ¢ N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y

DESCRIPTION INTERVAL

Metals Analysis 11t

Static Water Level Below MP:

. Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft):

N/A Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (#):

N/A MP Elevation (ft):

XRF analysis (As, Pb)

Remarks: Boring drilled with Piper 2000 mounted on F-250. Drilled with 2 1/4* (ID) hollow stem augers. Samples obtained with "A* rod and a 2*
(OD) split spoon under a 140 pound, 30 inch drop, safety hammer using a cat head at 0-1' and 6'. Switched to 3° (OD) split spoon at 2-5', Boring
abandoned with bentonite chips, 1’ concrete cap with an aluminum ID tag on top. Samples submitted to Hydrometrics, Inc. Ruston laboratory for

r Y

. > ) :
=| wg |u,| "2z [E] DRILLINGAND |38 ;
am aaq > I
& 3z 7| 23 g8 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o Q =] o<
nZ * o NOTES G
EVT-9803-363 | SS 0.50[0.0-1.0'2" SS oM 00-0.2
J :“- \ Asphalt
EVT-9803-364 | SS - .20'3" k"o @ | Black asphalt
0.5011.0-2.0°3" 85 $-7] (Road Pavement]
L ) 4o 02-40
EVT-9803-365 | SS 0.40]2.0- 3.0 BRICK, SAND, & GRAVEL
| Red brick fragments getting larger with depth (3° at 3-4"), slightly moist to
EVT-9803-366 | SS 0.4013.0-4.0' dry. Sand is black/white/gray, medium to fine grained (monar?); Grave! 1
| and smaller subrounded to 2.
" [TEvisso3ae7 | SS 0.90]4.0 - 5.0 7 Stetter Debris] 4
| s 5_| BRICK
SS 0.00)5.0 - 6.0 Eefusal @ 5. Drillto 6' and Red, dry, intact with 1/4" gray and white sand layers approximately 3°
| sample with 2° SS. apart. At 4' Sand appears to be yellow stained.
/75503368155 +96——10:26{6.0 - 6.3' 2' SS [Smelter Debris] —

T

20

20

Sheet 1 of 1
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Tacoma, Washington

HYDROMETRICS INC.

‘Consulting Scientists and Engineers

.Soil Boring Log

Hole Name: SA-2 |

Date Hole Started: 03/23/98 _Date Hole Finished: /¢

Client: Asarco
Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco
Legal Description: North End of Pilchuck Path

Sand Pack?

Descriptive Location: 5th & Pilchuck Path inside fenced area.
Annular Seal?

Surface Seal?

Well Installed?

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller.  J Niederkorn

Drilling Method: Hollow Stem Auger
Drilling Fluids Used: None

Well Developed?

Surface Casing Used?
Screen/Perforations?

WELL COMPLETION Y/N DESCRIPTION

N

N
N
N
N

N

DEVELOPMENT/SAMPLING

N

Water Samples Taken? N
Boring Samples Taken? Y

1 7
N~

INTERVAL

Metals Analysis 11t

Purpose of Hole: Source Area Investigation
N/A

Hole Diameter (in): 3.5

Totai Depth Drilled (i): 7

Target Aquifer: Date: N/A

Static Water Level Below MP:  N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (h):

Ground Surface Elevation (ft):
MP Elevation (ft):

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98

Remarks: Boring drilled with Piper 2000 mounted on F-250." Drilled with 2 1/4° (ID) hollow stem augers. Samples obtained with *A" rod and a 2* o
{OD) split spoon under a 140 pound, 30 inch drop, safety hammer using a cat head. Boring abandoned with bentonite chips, 1’ concrete cap with a
aluminum ID tag on top. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

[ wg |u.| = [E] DRILLING AND
[ [ > 7~ A
% =3 |3%| 93 [38 GEOTECHNICAL GEOLOGICAL DESCRIPTION
sl 33 |57 ®3 [29 '
z W NOTES
EVT-9803-369 | SS 0.80/0.0-1.0° . 00-02 /) B
' : ASPHALT &_
[ {TEvT-9803-370 | SS 080(10-20 | Black Asphalt
Road Pavement]
L 0.2-1.0 -
EVT-9803-371 | SS 9/12 0.80)2.0-3.0 | Gravelly SAND _
| Dark brown. slightly moist 1o dry. fine 1o medium grained, medium der -,
EVT-9803-372 | SS 19/20 0.80}3.0 - 4.0’ Duplicate sample 375 at with 1° subround to round gravel with trace red brick fragments at 1'. )
08:50 : Road Base Fill
] 4.0 - 5.0' inadvertently drilled past _ :
s | 4-'interval. 5 Brown, some black staining at 1.5', fine to medium grained, medium
EVT-9803-373 | SS 12/14 0.90(5.0-6.0° dense, slightly moist; trace 1/4° round to subrounded gravel; 1.5" intac|’
red brick chunks; trace wood chunks. )
EVT-0803-374 | 85 2126 |0.70]6.0 - 7.0 Zséneg*g,oeb"ﬂ A
- Silty SAND .t
Gray-brown with orange mottling at 2-3', slightly moist to dry, medium:..;*
| ] fine grained, fining with depth, medium dense; trace 1/4" subrounded
gravel at 23",
Glacial Till
k_ﬂ'} 10_]
X ]
RS 15_]
- ] H
}_zo 20_J
Sheet 1 of "
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HYDROMETRICS INC

Consulting Scientists and.Engineers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-3

Date Hole Started: 03/26/98 Date Hole Finished: 03/26/9¢

Client: Asarco
Project: Smelter Area Investigation
County: Snohomish

Property Owner: Asarco
Legal Description: North Broadway
Descriptive Location:

Recorded By: J Swortz

Driller: J Niederkorn
Drilling Method: Split Spoon
Drilling Fluids Used: None

Target Aquifer: N/A
Hole Diameter {in): 3.0

Total Depth Drilled (ft): 4

Drilling Company: Hydrometrics, Inc.

State: WA

N side of St., 60' SW of acced

Purpose of Hole: Source Area Investigation

WELL COMPLETION YN DESCRIPTION

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
Ss,&?\?\?ﬂar Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N

Boring Samples Taken? Y

Metals Analysis

INTERVAL

1.

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface

MP Height Above or Below Ground (ft):

N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on "A® rod under a 140 Ib, 30° drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

GEQTECH EVTSA~.HYD-TUC.GDT 8/5/98

>-
T we wal 25 (G4 DRILLING AND |8
o m Q. @ I
& 33 g%‘ 28 §§ GEOTECHNICAL | o GEOLOGICAL DESCRIPTION
W =
nZ 9 R NOTES &
EVT-9803-431 SS 0.75]0.0-1.0 “_’{ 0.0-1.0°
. Sandy LOAM
[ [Evigsos<sz | 55 0.75[1.0-2.0° 5% NBrown, mojst foots fo 47, .
| | SAND Z
EVT-9803-433 | SS 1.00}2.0- 3.0/ \Gray, moist, medium to coarse grained, loose. Ve
23-40
] EVT-9803-434 | S5 100]3.0-4.0° ’ glLT are. hard. with .
ray, , hard, with 1* nd t nd l.
i -ML ith 1* round to subround grave .
[ S 5_]
1 4
| 10 10_]
- 4
BB 15_|
| J
20 20_|
Sheet 1 of 1
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e —

Tacoma, Washington

HYDROMETRICS INC.

Consulting Scientists and Englneers

Soil Boring Log
Hole Name: SA-4

Date Hole Started: 03/25/98 Date Hole Finished:; 03_/‘

Client: Asarco

Target Aquifer: N/A
Hole Diameter (in): 3.0
Total Depth Drilled (ft): 6

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (f):

] o WELL COMPLETION Y/N DESCRIPTION INTERVAL \,/
Project: Smeilter Area Investigation
c Snohomish Swate: WA Well Installed? N
ounty: Snchomis ate:
p b o A Surface Casing Used? N
0| ner: Asarco
Lr pf;y w i Er 4 of North Pilchuck Screen/Perforations? N
al Description: En ilchuc .
egal Descrpt Lo , _Sand Pack? N
Descriptive Location: West side behind last foundgtion.
. Annular Seal? N
R ded By: J Swortz Surface Seal? N
ecorde : wo :
- Y , DEVELOPMENT/SAMPLING
Drilling Company: Hydrometrics, Inc.
) . Well Developed? N
Driller: J Niederkorn .
- ) Water Samples Taken? N ,
Drilling Method: Split Spoon . ) . :
- . Boring Samples Taken? Y Metals Analysis 1ft. i
Drilling Fluids Used: None , !
Purpose of Hole: Source Area Investigation Static Water Level Below MP: N/A Surface Casing Height (ft):

Riser Height (ft):
Ground Surface Elevation (ft):

N/A MP Elevation (ft):

Remarks:

Boring sampled with 3" (OD) split spoon on "A*® rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted op =
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

z| wg |u,| s [ DRILLING AND |
= oo [ > }
& 53 5% S92 |38 GEOTECHNICAL GEOLOGICAL DESCRIPTION
°| ®2 |37 ®° |3 NOTES
oL
EVT-9803-391 SS$ 0.75(0.0- 1.0 0.0-1.0 °
-] siity LOAM
- EVT-9803.392 | SS 57511.0-20 . I1J_ad< Brown, moist to slightly moist, roots to 4*, trace brick lragme.\_,.l/
R : \(Fin)
EVT-9803-393 | SS 1.00]2.0-3.0° 10-2.0 {
i Sandy SILT
) EVT-9803-394 | SS 1.00]3.0-4.0' 7 Dark brown to yellow brown, slightly moist to dry.: Sand is fine graine:
trace 1/2° subrounded gravel; Brick Iragments 27 chunk of wood at top. :
[ [TEvT-s803-395 | S5 0.75]4.0 - 5.0° Duplicate sample 1 Smele! Debrs I
5 EVT-9803-397 at 0830 5 Silty SAND
B EVT-9803-396 | SS 0.75]5.0-6.0' B Grayish brown (orange brown at top) with bands of oxidationat 23",
slightly moist to dry, medium to fine grained, trace root matter to 4'; Trace
9 2° and smaller subrounded gravel. /‘
Glacial Till]
- b :
i
i 1 |
| 10 10_] N
i
]
L . .
15 15_]
| 4 O
20 20_ '
T
Sheet 1 of ]
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HYDROMETRICS INC

Consulting Scientists and Engifeers "

Tacoma, Washington

Soil Boring Log -

Hole Name: SA-5

Date Hole Started: 03/24/98 Date Hole Finished: 03/24/98

YD-TUC.GDT &/5/98

e

GEOTECH EVTSA-1

Client: Asarco

Legal Description:

County: Snohomish
Property Owner: Asarco

Project: Smelter Area Investigation

State: WA

Well Instalied?

Screen/Perforations?

Intersection at S5th and Alley befw Mar Vw Dr & Pilchuck

Recorded By: J Swortz
Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn
Drilling Method: Hollow Stem Auger

Drilling Fluids Used: None

Descriptive Location: Just inside gate of fenced arg

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A
Hole Diameter (in):
Total Depth Drilled (ft):

Sand Pack?
‘Annular Seal?
Surface Seal?

v
o

Well Developed?

Surface Casing Used?

WELL COMPLETION Y/N DESCRIPTION INTERVAL

N

N
N
N
N

N

DEVELOPMENT/SAMPLING

N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

1 ft. to 6'; 2' thereafter

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Static Water Level Below MP: N/A

Surface Casing Height (ft):
Riser Height (ft): '
Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring drilled with Piper 2000 mounted on F-250. Drilled with 2 1/4* (ID) hollow stem augers. Samples obtained with "A” rod and a 2°
(OD) split spoon under a 140 pound, 30 inch drop, safety hammer using a cat head. Boring abandoned with bentonite chips, 1* concrete cap with an
aluminum ID tag on top. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

> 0
:| uwg lu,l zc |5 DRILLINGAND |8
= oo aa > I
o Ss s&l 93 |38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
= <5 =~ a3 |0 Z
wz | u NOTES S
EVT-9803-376 | SS 6/8 0.750.0-1.0° 2k ] 0.0-1.0
r -1 Silty LOAM
- EVT.9803.377 | S8 277502~ 107511.0 - 2.0 g Dark Brown, slightly moist, root matter, trace 1/2° subrounded to round
’ ’ ’ gravel. 7(
5 \Fin.
EVT-9803-378 | SS 100-5° 0.30|2.0 - 3.0’ Difficult drilling; Brick tends 10-8.0
to crumble and plug augers. BRICK
[ EVT-9803-379 | SS 200-6° 0.50(3.0 -4.0' Red, dry, hard, intact, with 1/4° layers of white and gray sand 3" apart.
{modar)
- [EVi9803-380 | S5 | 1003 [0.40]4.0-5.0 [Smetter Debris)
5
EVT-9803-381 | SS 100-3° 0.5015.0-6.0° b
- gt
el
s 1ol
#5™
L X%
8 LAY
EVT-9803-382 | SS 15/24 0.7018.0-9.0' J 8.0-150
Silty SAND
= ‘ Gray to brown, trace dark orange staining, slightly moist to dry, fine
grained to silty, medium dense to very dense (becomes more dense with
10 10
R _ depth).
[Glacial Till)
i EVT-9803-383 | SS 22731 [080[11.0-12.0 g
i EVT-0803-384 | S5 | 2¥1005° |0.80]14.0-15.0' %
15 15
L 4
o 1
| 20 20_J
Sheet 1 of 1




SA-5

, /
- 3 I8
HYDROMETRICS, INC.
RUSTON LABORATORY
5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407
HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-00972
SAMPLE NUMBER EVT-9803-383
DATE 6/25/98
ANALYST SM
% Finer
Time Reading Rcp % Finer Rel L A D of Total
0.25 31 26 90.66 32 11.2 0.0137 0.09 13.23
0.5 28 23 80.20 29 11.7 0.0137 0.07 11.70 .
1 25 20 69.74 26 12.2 0.0137 0.05 - 10.17
2 23 18 62.76 24 12.6 0.0137 0.03 9.16
4 19 14 48.81 - 20 13.2 0.0137 0.02 7.12
8 17 12 41.84 18 13.5 0.0137 0.02 6.10
15 15 10 34,87 16 13.8 0.0137 0.01 s.09 -
30 13 8 27.89 14 14.2 0.0137 0.01 4.07
60 12 7 24.41 13 14.3 0.0137 0.01 3.56
120 10 5 17.43 11 14.7 0.0137 0.00 254 . .
240 9 4 13.95 10 14.8 0.0137 0.00 2.03
480 8 3 10.46025105 9 15 0.0137 0.00 1.53
1440 8 3 10.46025105 9 15 0.0137 0.00 1.53
Hydrometer Particle Size Distribution
14.00
<
N
12.00
- \.
10.00 \\
8.00 ]
£
'S
\\ g
6.00 \\’\ &
4.00
o
™
2.00 e
e
0.00
1.00 0.10 0.01 0.00
Particle Size (mm)




OHYDROMETRICS, INC.
RUSTON LABORATORY
5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-00972
Sample Number: EVT-9803-383

Date: 6/25/98
Weight of Oven Dry Sample (g): 194
Sieve - Sieve Weight
Number Opening (mm) Retained
4 4,75 11.7 6.03 6.03 93.97
10 2.00 15.60 8.04 14.07 85.83
20 0.85 40.20 20.72 34.79 65.21
40 0.425 38.30 19.74 54.54 45.46
60 0.250 24.20 12.47 67.01 32.99
200 0.075 35.70 18.40 85.41 14.59
PAN < 0.075 28.70 14.79
| “sum = 194.4
L_ 100.00
90.00
\S
80.00
= 70.00
‘ S
60.00 &
'™
50.00 €
y -3
\_\ 4000 @
\ 30.00
- ‘\. 20.00
10.00
0.00
100 10 1 0.1 0.01
Particle Size (mm)
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-6 1

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA
Property Owner: Asarco

Legal Description: E of Pilchuck Alley
Descriptive Location: At former Arsenic ovens

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Hollow Stem Auger

Drilling Fluids Used: None

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.5

Total Depth Drilled (ft): 11

WELL COMPLETION YN  DESCRIPTION

Well Installed? N
Surace Casing Used? N
Screen/Perforations? N
Sand Pack? N
Annular Seal? N
Surface Seal? N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N

Boring Samples Taken? Y  Metals Analysis

INTERVAL

1ft.to 6"; 2' thereafter

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface

MP Hé_aight Above or Below Ground (ft): N/A

Surface Casing Height (#):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Date Hole Started: 0%/21/98 Date Hole Finished: 0o

! b
4.

Remarks: Boring drilled with Acker Drill mounted on Bobcat. Drilled with 2 1/4* (ID) hollow stem augers. Samples obtained with "A" rod and a 2*
(OD) split spoon under a 140 pound, 30 inch drop, safety hammer using a cat head. Boring abandoned with bentonite chips, 1" concrete cap with :
aluminum ID tag on top. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

20

1.0 - 2.0° White substance (gypsum

>
| wg lu] sz [E| DRILLING AND |8
= D X
% %% %g 93 §:§ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
ol &z |3 o |3 NOTES 2
EVT-9803-353 | SS 4/8 0.60{0.0 - 1.0" Refusal at 2'.. Moved 4’ s g.o - 1Lg " :
NW; Duplicat | it A
i EVT-5803.354 | SS 12712 0.60 EVT-SB%%:%BE 3an0§. Brc:zm, slightly moist, with organic matter. O

p

20

Sheet 1 of - |

. P! ' 1.5-40
L like) in side wall of first hole. sample
EVT-9803-356 | SS ar7 0.40| gvT-9803- : BRICK
EVTO_ geoqa 355 @ 1000 Red, slightly moist to dry, trace gravel with white material tragments.
- . - | .9 K
EV1-9803-357 | §S | 20013 [0.40]3.0-4.0 e S ooy £V 170803-359)
i EVT-9803-359 | SS 4126 0.7014.0 - 5.0° Ditficutt Drilling 40-9.0
5 : s Silty SAND
o EVT-9803-360 | SS 37734 0.7015.0-6.0' ~ Yellow brown grading to gray with depth, some oxidation mottling, sli¢ 1.
) ’ ’ moist, medium to fine grained, medium dense to dense, some
5 p subrounded 1' gravel.
[Glacial Tl )
e
| | EVI-9803-367 | S5 | 14/17/32 |1.20|7.5-9.0° | :
L A -
10 10 ]
SS 50/99-2° [0.00]10.0 - 11.0° NoRecovery no sample.

-
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HYDROMETRICS INC

R

Consulting Scientists and Engineérs
Tacoma, Washington

Soil Boring Log

Hole Name: SA-7

Date Hole Started: 03/19/98 Date Hole Finished: 03/19/98

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco

Legal Description: E of Pilchuck Alley

Descriptive Location: At former Arsenic mill storage b

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
J Niederkorn

Drilling Method: Hollow Stem Auger
Drilling Fluids Used: None

Driller:

WELL COMPLETION Y/N DESCRIPTION

Well Installed?

Surface Casing Used?

Screen/Perforations?
Sand Pack?

ins

Annular Seal?
Surface Seal?

DEVELOPMENT/SAMPLING

Well Developed?

Water Samples Taken? N

Boring Samples Taken? Y

INTERVAL
N
N
N
N
N
N
N
Metals Analysis 1ft.

Purpose of Hole: Source Area Investigation
N/A
Hole Diameter (in): 3.5
Total Depth Drilled (ft):

Target Aquifer:

1

Static Water Level Below MP:  N/A

Date: N/A

MP Description: Ground Surtace
MP Height Above or Below Ground (ft):

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Eievation (ft):

N/A MP Elevation (ft):

Remarks: Boring sampled with 3" (OD) split spoon on "A” rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

{YD-TUC.GDT 8/5/98
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& 53 5| 93 |88 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
a x2 sHFl =o |87 o
z gg NOTES G
EVT-9803-344 | SS 0.30]0.0- 1.00 7 { 00-2.0
e Silty LOAM
F EVT-9803-345 | S8 030]1.0-2.0 T 2~ Dark brown, slighity moist to dry, some medium grained sand, organic
. "1, { matter. Trace brick fragments at 2'.
L —od-JFill
EVT-9803-346 | SS 138 0.40]2.0-3.0¢ 2,6'. 6.5
i | Sandy SILT
EVT-9803-347 | SS 13/8 0.4013.0-4.0' Light brown to gray brown, with some orange mottling, medium dense,
slightly moist to dry, some 1* subrounded gravel.
[ [Ev1-9803-348 | S5 15/30 | 0.80]4.0 - 5.0° Slow Drilling with Acker 1 (Filn
| S 5
EVT-9803-349 | SS 45/50 0.80)5.0 - 6.0" Duplicate sample number
1 EVT-9803-350 @ 1437
| 6.5-11.0'
h Silty SAND w/ Gravel!
EVT-9803-351 | SS 35750 0.8017.5-9.0° Gray to brown, slighlty moist to dry, fme grained to silt, dense to very
- dense (ore dense with depth), trace vegetative matter, some 1/4°
subrounded gravel.
L [Glacial Tili}
10
EVT-9803-352 | SS 100-6° 0.50]|10.0-11.0
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HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407

HYDROMETER ANALYSIS

SA4-7 ,
10-lo0.5

LABORATORY NUMBER 98R-00907
SAMPLE NUMBER EVT-9803-352
DATE 6/29/98
ANALYST SM
. % Finer
Time Reading Rep % Finer Ret L A v of Tatal
0.25 47 42 31.98 48 8.6 0.0137 0.08 18.23
0.5 42 37 81.03 43 9.4 0.0137 0.06 16.06 .
1 38 33 72.27 39 10.1 0.0137 0.04 14.32 -
2 34 29 63.51 35 10.8 0.0137 0.03 12.59
4 30 25 54.75 3N 1.4 0.0137 0.02 10.85
8 26 21 45.99 27 12 0.0137 0.02 9.12
15 23 18 39.42 24 12.5 0.0137 0.01 781 -
30 20 15 32.85 21 13 ° 0.0137 0.01 6.51
60 17 12 26.28 18 13.5 0.0137 0.01 5.21
120 15 10 21.90 16 - 138 0.0137 0.00 4,34
240 13 8 17.52 14 142 0.0137 0.00 347 °
480 10 5 10.95 11 147 0.0137 0.00 2.17
1440 9 4 8.76 10 14.8 0.0137 0.00 1.74
Hydrometer Particle Size Distribution
20.00
18.00
N \
16.00
14.00° \
12,00 ‘ N
_g
u.
10.00 €
3
’ £
8.00 \
N
6.00
R
4.00 .
2.00 \
0.00
1.00 0.10 0.01 0.00
Particle Size (mm)




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-00907

Sample Number: EVT-89803-352

Date: 6/25/98
Weight of Oven Dry Sample (g): 194
Sieve ~ Sieve Weight
Number Opening (mm Retained
4 4.75 3 1.32 1.32 88.68
10- - 2.00 21.50 9.43 10.74 89.26
20 0.85 44.90 19.68 - 30.43 69.57
40 ) 0.425 35.60 15.61 46.03 53.97
60 0.250 28.60 12.54 58.57 41.43
200 -~ 0.075 49.30 21.61 80.18 19.82
PAN < 0.075 45.50 19.95
“um = 194.4
100.00-
N
\.\ 90.00
N 80.00
N N 70.00
A 60.00 &
N T
v 5000 €
' S
40.00 @
AN 30.00
’ \\\
20.00
10.00
0.00
100 10 1 0.1 0.01

Particle Size (mm)
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HYDROMETRICS INC.

Consulting Scientists and Engmeers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-8

Date Hole Started: 0/18/98 Date Hole Finished: o:uq

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA
Property Owner: Asarco

Legal Description: 535 Pilchuck Path
Descriptive Location: NW corner of front yard

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Purpose of Hole: Source Area Investigation
Target Aquifer:  N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

WELLCOMPLETiON Y/N DESCRIPTION

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
Annular Seal? N
Surface Seal? N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N

Boring Samples Taken? Y Metals Analysis

INTERVAL

11t

\/1

Static Water Levél Below MP: N/A
Date: N/A
MP Description: Ground Surtace

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (f1):
Riser Height (ft):

Ground Surface Elevation (ft):

MP Elevation (ft):

Remarks:

Boring sampled with 3° (OD) split spoon on “A" rod under a 140 Ib, 30° drop safety hammer on a cat head on an Acker Drill mounted on =
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston Iaboratory for XRF analysis (As, Pb)

20__{

> : Iy
| ws lu ] .o [E] DRILLINGAND |8
= am & >%B =
& S3  |5%| 83 38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
8 %2 |37 =8 g7 NOTES 5
bod ‘O i
EVT-9803-305 | SS 0.70[0.0 - 1.0° ' 00-2.0 1
Silty Gravelly SAND
- - - Lo g b Brown to yellowish brown, slighlty moist to dry, fine grained to silt,
EVT-9803-306 | SS 0.70|1.0-20 medium dense 1o loose, 2° and smalier subrounded gravel.
L JFilll -
EVI-9803-307 | SS 0.75]2.0- 3.0 20-3.0
i Gravelly Silty SAND
( EVT-9803-308 | SS 0.75|3.0-4.0° Grayish brown, with some orange motiling, fine grained to medium
grained, slightly moist to dry, some 2°and smailer subangular to
B e ] subrounded gravel.
EVT-9803-309 | SS 1.00]4.0-5.0 Glacial Til r
[ H 4.0-5.0
B Sandy SILT :
Gray mottled brown, coarse grined, dry, dense, trace subangular gravey
8 7] Glacial Tiil]
i
- n
10

O
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"HYDROMETRICS INC.

Consulting Scientists and Engineers

Tacoma, Washington

Soil Boring Log
Hole Name: SA-9

Date Hole Stanted: 03/18/98 Date Hole Finished: 03/18/¢

GEOQTECH EVTSAQ HYD-TUC.GDT 7/13/98
I

Client: Asarco

Purpose of Hole:

Hole Diameter (in):

Property Owner: Asarco
Legal Description: 535 Pilchuck Path
Descriptive Location: NE comner of back yard

Recorded By: J Swortz
Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn
Drilling Method: Split Spoon
Drilling Fluids Used: None

3.0

Total Depth Drilled (ft): S

Project: Smelter Area Investigation
County: Snohomish

State: WA

Source Area Investigation
Target Aquifer: N/A

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? N
Surface Casing Used? N
Screer/Perforations? N
Sand Pack? N
Annular Seal? N
Surtace Seal? N

DEVELOPMENT/SAMPLING

Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis 11

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on *A® rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb) -

> .
| wE |44| =& [ DRILLING AND 3
s | T
2 $S %! 83 38| GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
8 52 |37 =3 g9 NOTES g
o
EVT-9803-300 | SS 0.60{0.0-1.0° 0.0-3.0'
Silty SAND . )
B EVT-9803-301 33 0.5011.0 - 2.0° h Dark brown with some yellowish ora'nge mottling, slighlly mpist , some
root matter, medium dense to loose: Some wood chips at 3",
i EVT-9803-302 | SS 0.40{2.0-3.0" . (Filr)
i EVT-9803-303 | S5 0.403.0-4.0' 30-5.0
Silty SAND ) ) )
( EVT-9803-304 | SS 1.4014.0- 5.0 7 Brown to orange, meduym to fine grained, slightly moist to dry, loose to
medium dense some 3° and smalier subrounded gravel.
S 5 UGlacial Till
s 1
10 10_]
o -
15 15_J
r— -
| 20 20_}
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HYDROMETRICS INC.

Consulting Scientists and Englneers
Tacoma, Washington

P
t

Soil Boring Log

Hole Name: SA-10

Date Hole Started: 03/19/98 Date Hole Finished: 03’

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Taylor

Legal Description: 538 E Marine View Dr
Descriptive Location: NE comer of front yard
Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.

Driller: J Niederkorn

Drilling Method: Split Spoon

Drilling Fiuids Used: None

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilted (ft): 5

WELL COMPLETION YN DESCRIPTION

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
Annular Seal? N
Surface Seal? N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

INTERVAL

14

Static Water Level Below MP; N/A
Date: N/A
MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (t):
MP Elevation (ft): .

Remarks: Boring sampled with 3° (OD) split spoon on "A® rod under a 140 Ib, 30* drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted t0 Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

z| uwg |4,| s¢ [E.] DRILLINGAND |8 | -
e @ I
5] %2 |3%| S5 [3F GEOTECHNICAL |Z| GEOLOGICAL DESCRIPTION
i N GO N NOTES &
EVT-9803-325B| S 0.5010.0-1.0° vl 0.0-1.0
. ;-] Slity LOAM _ m
i EVT-9803-326 | SS 0.5011.0-2.0° Dark brown, slightly moist, trace rounded to subrounded grave!, s! -
\rool matter, loose. \'{/
F - [TEvT-9803-327 | S5 640]2.0 - 3.0° 1 L ,
Silty SAND
[ EVT-9803-328 | SS 0.40(3.0 - 4.0" Duplicate sample at 10:12 Orange-brown grading to gray-brown with depth, mottied orange; slig!
EVT-9803-329 moist to dry, medium to fine grained; medium dense to loose; trace 2*
" [ EVT-9803-330 | S5 0.6014.0 - 5.0 1 [a;_:ﬁ]smaller gravel.
.—5 . . 5 i
L -
: .
[ o o]

T

RE

20
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HYDROMETRICS INC.
Consulting Scientists-and Enginéeers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-11

Date Hole Started: 03/18/98 Date Hole Finished: 03/18/98

HYD-TUC GDT 7/23/98

GEQTECH EVTSA

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco

Legal Description: 541 Pilchuck Path
Descriptive Location: NE portion of back yard
Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.

Driller: J Niederkorn

Drilling Method: Spiit Spoon

Drilling Fluids Used: None

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

WELL COMPLETION Y/N DESCRIPTION

Well installed? N
Surface Casing Used? N
ScreervPerforations? N
Sand Pack? N
Annular Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

INTERVAL

11t

Static Water Level Betow MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (f):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3" (OD) split spoon on *A” rod under a 140 b, 30° drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston taboratory for XRF analysis (As, Pb)

> [
x ] wel z5 4 DRILLING AND g
& sS %g 93 |38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
=) <> < m o O~ o
9wz @ W NOTES G
EVT-9803-310 | SS 0.70]0.0-1.0° » 1 0.0-1.0
;--:,] Sandy LOAM
8 EVT-9803-311 SS 0.7011.0-2.0" DFgrk brown, slightly moist, some organics, trace subrounded gravel.
: ) . i) /
g EV1-9803-312 | S8 0.60(2.0-3.0' ] 1s'l?q} SAND
i i Light brown, slightly moist to moist, fine to medium grained, medium to
EVT-9803-313 | SS 0.8013.0-4.0' {i'?_ﬁ]grained, medium 10 loose, trace wood fibers, oxidized in bands.
1
" EVT-8803-314 | SS 0.60{4.0 - 5.0/ 40-50
5 s Silty SAND

10

20

20_|

4 Gray, fine to coarse grained, slightly moist to dry, dense, trace gravel
subrounded.
Glacial Till]

Sheet 1 of 1




HYDROMETRICS, INC. 4-5
RUSTON LABORATORY :
5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407
HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-00873
SAMPLE NUMBER EVT-9803-314
DATE 6/25/98
ANALYST SM
. % Finer
Time Reading Rcp % Finer Rci L A D of Total
0.25 49 44 88.00 : 50 8.3 0.0137 0.08 18.67
0.5 47 42 84.00 48 8.6 0.0137 0.06 17.82
1 44 39 78.00 45 9.1 0.0137 0.04 16.55
2 35 30 © 60.00 36 10.6 0.0137 0.03 12.73
4 30 25 50.00 31 114 0.0137 0.02 10.61
8 25 20 40.00 26 12.2 0.0137 0.02 8.49
15 23 18 36.00 24 12.5 0.0137 0.01 7.64
30 20 15 30.00 21 13 0.0137 0.01 6.37
60 16 1 22.00 17 13.7 0.0137 0.01 4.67
120 14 9 18.00 15 14 0.0137 0.00 3.82
240 12 7 14.00 13 14.3 0.0137 0.00 2.97
480 10 5 10.00 11 14.7 0.0137 0.00 2.12
1440 9 4 8 10 14.8 0.0137 0.00 1.70

Hydrometer Particle Size Distribution

20.00

18.00

16.00

1410

12.00 : \

10.00 &
\ )
8.00

Percent Finer

6.00 \‘\ \
e
4.00
200 \L‘R‘
0.00 ._
1.00 0.10 ' 0.01 0.00

Particie Size (mm)
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HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-00873

Sample Number: EVT-9803-314
Date: 6/25/98

Weight of Oven Dry Sample (g):

Sieve Sieve Weight Percent = Cumulative Percent
Number Opening (mm) Retained Retained Retained  Finer
.75 inch 19.05 16.7 215 2.15 97.85
4 4.75 38.20 4.91 7.06 92.94
10° 2.00 82.80 10.65 17.71 82.29
20 0.85 95.60 12.29 30.00 70.00
40 0.425 118.30 15.21 45.22 54.78
60 0.25 82.60 10.62 55.84 44.16
200 0.075 178.40 22.94 78.78 21.22
PAN < 0.075 - 163.40 21.01
sum = 776
S 100.00
RN 90.00
\' \ 80.00
\
N 70.00
N -
N 60.00 &
AN T
y 50.00 ¢
S
4000 8
30.00
N
. 20.00
10.00
0.00
100 10 1 0.1 0.01
Particle Size (mm)




Consulting Scientists and Engineers
Tacoma, Washington
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HYDROMETRICS INC.

Soil Boring Log

Hole Name: SA-12

Date Hole Started: 03/19/98 Date Hole Finisheg: 01/1

Client: Asarco WELL COMPLETION YN  DESCRIPTION INTERVA \/\—
Project: Smelter Area Investigation . L -
. Well installed? N
County: Snohomish State: WA .
Surtace Casing Used? N
Property Owner: Taylor T
o . . Screen/Perforations? N
Legal Description: 538 E Marine View Dr :
. . . Sand Pack? . N
Descriptive Location: Between driveway from alley and parking strip.
. Annular Seal N
Surface Seal? N
Recorded By: J Swortz
. . DEVELOPMENT/SAMPLING
Drilling Company: Hydrometrics, Inc. .
. . Well Developed? N
Driller: J Niederkorn o
» . Water Samples Taken? N
Drilling Method: Split Spoon . .
Boring Samples Taken? Y Metals Analysis 1ft.
Dritling Fluids Used: None i

Purpose of Hole: Source Area lnvesngatnon
Target Aquifer: N/A
Hole Diameter (in): 3.0
Total Depth Drilled (ft):

Date: N/A

5

Static Water Level Below MP: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft):

Surface Casing Height (f1):
Riser Height (ft):
Ground Surface Elevation (ft):

N/A MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on A" rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on =
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston Iaboratory for XRF analysis (As, Pb)

| 1c

10_|
i T
15 15_]
- 4
. 1
- E
20 20

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT /13798
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| wg |u,] .5 [EJ] DRILLINGAND [g&
° s
% $2 |3%| 92 BE GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
B <3S Fl 23 89 <
o wz |9 © |z NOTES G
L EVT-9803-339 | SS 0.70{0.0 - 1.0’ Py S.0 . 1.2’
% '.\"_, itty SAND N
VTSR S0 | 58 30 3?;:,5'?;::;,T:z:“y"‘,;z::zz::'s;’g:?:.:;ﬁa::fangu'a'QEVEO/:
+' @
- EVT-9803-341 | SS 0.70|2.0 - 3.0° f(;'.Lz.o- g
G Ily Sandy SILT
I EVT-9803-342 | SS 0.70(3.0-4.0' ] R;Z;?shybro:n,ysligmly moist to dry, silt to fine grained sand: Brick
fragments, some charred wood.; some 1° subrounded gravel.
[ [Evi-6803-343 | S8 100]4.0 - 5.0 | Smeler Debris

2.0-5.0 i
Gravelly SAND & SILT 1
Orange Brown grading to Brown gray some orange mottling; Silt gradi. |
to Sand, root matter, medium dense, moist at 2’ dry at 4", 2° and smalle
rounded to subrounded gravel. l !
Filll

Sheet 1 of ¢ ‘
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HYDROMETRICS INC.

Consulting Scientists.and Engineers
Tacoma, Washington B

Soil Boring Log

Hole Name: SA-13

Date Hole Started: 03/25/98 Date Hole Finished: 03/25/9:

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA

Property Owner: Asarco

Lega! Description: 511 Hawthorne

Descriptive Location:  Adjacent to N driveway to fo

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Split Spoon

Driliing Fluids Used: None

WELL COMPLETION YN DESCRIPTION

Well Installed?
Surface Casing Used?
ScreervPerforations?
Sand Pack?
m%n?\%‘l’:l? Seal?
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N

Boring Samples Taken? Y

N

N
N
N
N

Metals Analysis

INTERVAL

11t

Purpose of Hole: Source Area Investigation
N/A
Hole Diameter (in): 3.0
Total Depth Drilled (ft):

Target Aguiter:

5

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on "A” rod under a 140 Ib, 30" drop safety hammer on a cat head on a Piper 2000 Drill mounted
on a pickup . Samples submitted to Hydrometrics, Inc. Ruston faboratory for XRF analysis (As, Pb)

HYD-TUC.GDT 7/13/98

&

GEOTECH EVT

>
z| uwg |4, sz [ DRILLINGAND |8
o) a = I
& 33 g% °3. |28 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o 6z & @0 § NOTES & '
EVT-9803414 | SS 0.60[0.0 - 1.0" L 00-20
l'/'..'\;'-' Sandy SILT ]
EVi-9803415 1 88 06011.0-2.0 T- o gDraar:(e?rown, slightly moist, roots at 0-1’, loose, trace 1/4° and smalier
LN - .
L ) i ~1Fill]
EVI-9803-416 | SS 0.70(2.0-3.0 20-50
| Sandy SILT
EVT-9803-417 | SS 0.70]3.0 - 4.0' Duplicate sample #419 @ ] Light brown to orange-brown with orange mottling, moist to slightly moist,
15:00 some vegetative matter, medium dense.
- [Evi-9803<18 | S5 0.80(4.0- 5.0 1 [Glacial Till
S s
L J
10 10_|
S ]
- ]
| 15 15_J
| 20 20_}
Sheet 1 of 1




GEQTECH EVTSA-1.GPJ HYD-TUC.GDT 7/13/98

P HYDROMETRICS INC.
~— Consulting Scientists and Engineers

Tacoma, Washington

Soil Boring Log ‘-

Hole Name: SA-14 ¢

Date Hole Started: 03/24/98 Date Hole Finished: 03/2‘: :

Client: Asarco
Project: Smelter Area Investigation

Property Owner: Asarco
Legal Description: 516 Hawthorne
Descriptive Location: Front Yard

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Oriller: J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Target Aquifer: N/A
Hole Diameter (in): 3.0
Total Depth Drilled (ft): 5

County: Snohomish State: WA

Purpose of Hole: Source Area Investigation

i
WELL COMPLETION Y/N DESCRIPTION INTERVAL \/):
Well Installed? N :
Surface Casing Used? N :
Screen/Perforations? N

Sand Pack? N

Annular Seal? N

Surface Seal? N '
DEVELOPMENT/SAMPLING ’-
Well Developed? N i
Water Samples Taken? N i
Boring Samples Taken? Y  Metals Analysis 11t ]

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface

Surtace Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (tt):

MP Height Above or Below Ground (ft): N/A MP Elevation (ft):

Remarks: Boring sampled with 3* (OD) split spoon on "A* rod under a 140 Ib, 30° drop safety hammer on a cat head on a Piper 2000 Drill mounted
on a pickup . Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

| 20

20

> 7}
z| wg [u,] sx [E] DRILLINGAND [8
51§32 |32 33 3% GEOTECHNICAL |£| GEOLOGICAL DESCRIPTION
s| &2 |3 ° |z NOTES g
EVT-9803-385 | SS 0.70]0.0 - 1.0' Duplicate sample at 17:05 # Y1 0.0-1.0 -
3% i Samaysut R O
i = . ight brown, moist, organic matter, moist.
EVT-9803-385 | SS 0.70{1.0- 2.0 F?HL it J
[ [Evi-ssos3e7 | 55 0.75(2.0-3.0 )} ;;.?,y o o
Orange-brown, slightly moist to moist, med to fine grained, some ban
3 EVT-9803-388 | SS 0.7513.0-4.0' of oxidation; trace 1/4° subrounded gravel.
Fill]_ . /
[ [TEvr-9803-389 | 58 T20]4.0 - 5.0 1 iy SAND
| S : 5 A Gray, very fine to fine grained, slightly moist to moist; Some 1*

~

subrounded gravel.
Glacial Tiil], J
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: HYDROMETRICS, INC.
: USTON LABORATORY
227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407
HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-00977
SAMPLE NUMBER EVT-9803-388
DATE 6/25/98
ANALYST SM
. % Finer
Time Reading Rcp % Finer Rcl L A D of Total
0.25 43 38 76.00 44 9.3 0.0137 0.08 19.23
0.5 41 36 72.00 42 9.6 0.0137 0.06 18.22
1 - 36 31 62.00 37 10.4 0.0137 0.04 15.69 -
2 31 26 52.00 32 11.2 - 0.0137 0.03 13.16 ’
4 24 19 38.00 25 12.4 0.0137 0.02 9.61
8 19 14 28.00 -20 13.2 0.0137 0.02 7.08
15 17 . 12 24.00 18 13.4 0.0137 0.01 6.07 -
30 14 9 18.00 15 14 0.0137 0.01 -4.55
60 12 7 14.00 13 14.3 0.0137 0.01 3.54
120 10 5 10.00 11 14.7 0.0137 0.00 2.53 )
240 9 4 8.00 10 14.8 0.0137 0.00 2.02
480 8 3 5] 9 15 0.0137 0.00 1.52
0 1440 8 3 6 9 15 0.0137 0.00 1.52
Hydrometer Particle Size Distribution
20.00
“~
18.00 \\
16.00 &\
14.00 \\
12.00
\ 5
&
('S
10.00 =
S
‘ :
8.00
6.00 _\
e
4.00
.\
2.00 .\\“\
N—e—o "
. 0.00
) 1.00 0.10 0.0 0.00
Particle Size (mm)




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-00977
EVT-9803-388

Sample Number:
Date:

6/25/98

Weight of Oven Dry Sample (g): 678.5
Sieve Sieve Weight Percent Cumulative Percent
Number Opening (mm) Retained Retained Retained Finer
4 475 4.2 . 0.62 0.62 99.38
10 2.00 16.90 2.51 3.13 96.87
20 0.85 44.30 6.57 9.70 90.30
40 0.425 84.70 12.56 22.26 77.74
60 0.250 122.10 18.10 40.36 59.64
200 0.075 231.60 34.34 74.70 25.30
PAN < 0.075 174.70 25.90
sum = 678.5
_ 100.00
=
— N 90.00
\‘ 80.00
\\ 70.00
N 60.00 &
T
5000 &
N g
\ 4000 @
N 30.00
20.00
10.00
0.00
100 10 1 : 0.1 0.01
Particle Size (mm)

—t
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HYDROMETRICS, INC. "{ =]
RUSTON LABORATORY
5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407
HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-00978
SAMPLE NUMBER EVT-9803-389
DATE 6/25/98
ANALYST SM
: % Finer
Time Reading Rcp % Finer Rcl L A D of Total
0.25 47 42 84.00 48 8.6 0.0137 0.08 10.15
0.5 44 39 78.00 45 9.1 0.0137 0.06 9.42
1. 41 36 72.00 42 9.6 0.0137 0.04 8.70
2 34 29 58.00 35 10.7 0.0137 0.03 7.01
4 28 23 46.00 29 117 0.0137 0.02 5.56
8 24 19 38.00 ‘25 12.4 0.0137 0.02 4.59
15 20 15 30.00 21 13 0.0137 0.01 3.62
30 17 12 24.00 18 13.5 0.0137 0.01 2.90
60 15 10 20.00 16 13.8 0.0137 0.01 2.42
120 12 7 14.00 13 143 0.0137 0.00 169 |
240 11 6 12.00 12 14.5 0.0137 0.00 1.45
480 10 5 10 11 14.7 0.0137 0.00 1.21
1440 9 4 . 8 10 14.8 0.0137 0.00 0.97
]
Hydrometer Particle Size Distribution
10.00
&
9.00 \
8.00 A\
7.00 N
o \
™S
5.00 €
8
’, ]
a
4.00 \
3.00
A
]
2.00
o
e
1.00 \\‘
0.00
1.00 0.10 0.01 0.00
Particle Size (mm)




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-00978
EVT-9803-389
6/25/98

Sample Number:
Date:

Weight of Oven Dry Sample (g): 773.2
Sieve Sieve Weight Percent Cumulative Percent
Number Opening (mm) Retained Retained Retained Finer
4 475 21.3 . 275 2.75 97.25
10 2.00 25.10 3.25 6.00 94.00 .
20 0.85 37.50 4.85 10.85 839.15 -
40 0.425 111.20 14.38 25.23 74.77
60 0.250 201.90 26.11 51.35 48.65
200 0.075 282.80 36.58 87.92 12.08
"PAN < 0.075 94.50 12.22
sum = 774.3
100.00
L\ :
B
— 90.00
N
N
80.00
\\ 70.00
\ 60.00 :g
u.
\.\ 5000 €
Ve [~]
e
\ 4000 8
30.00
z 20.00
N
10.00
0.00
100 10 1 , 0.1 0.01
' Particle Size (mm)
—
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-15

Date Hole Started: 03/25/98 Date Hole Finished: 03/25/9¢

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish
Property Owner: City of Everett

Legal Description: RM Hawthorne St.

Driller:

Target Aquifer:
Hole Diameter (in):

Recorded By: J Swortz
Drilling Company: Hydrometrics, Inc.
J Niederkorn
Drilling Method: Split Spoon

Drilling Fluids Used: None

Purpose of Hole: Source Area Investigation
N/A

3.0

Total Depth Drilled (ft): S

Well Installed? N
Surface CasingUsed? N
Screen/Perforations? N
N
N

State: WA

Sand Pack?

Descriptive Location: Asphalt parking strip in fron{ of 522 Hawthorne

Annular Seal?

Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taken? Y

WELL COMPLETION Y/N DESCRIPTION

Metals Analysis

INTERVAL

1t

Date: N/A
MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Static Water Level Below MP: N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3" (OD) split spoon on "A* rod under a 140 Ib, 30* drop safety hammer on a cat head on a Piper 2000 Drill mounted
on a pickup . Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

J HYD-TUC.GDT 7/13/98

=
T W& wal =% z | DRILLING AND
T =
e 5% %g 93 §§ GEOTECHNICAL GEOLOGICAL DESCRIPTION
Sl w2 o | "C lu NOTES -
EVT-9803-398 | SS 0.65(0.0-1.0° 0.0-2.0
Silty SAND .
i = " a0 (e} -b to light b 50! ttling, medi i
EVT-0803-309 | SS 085/10-20 S| grainea, dry, medium dense: Trace red brick, and woos.
s EVT-9803400 | SS 0.70(2.0- 3.0° z "586" < 2?’.!-°e°“5l ' —
I Silty SAND .
EVT-8803-401 SS 0.70]3.0-4.0 T Grayish brown mottled orange (diminishes with depth), medium to fine
grained, slightly moist to dry, med dense, 1° subrounded grave!.
" [TEvT-9803402 | S5 0.80]4.0-5.0° 1 [Glacial Til)

| 1S

T

20
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-16 +

Date Hole Started: 03/25/98 Date Hole Finished: o:u.
1026

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA
Property Owner: Asarco

Legal Description: Former site of 515 Hawthorne
Descriptive Location: In front yard adjacent to drivg

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Split Spoon

-

Drilling Fluids Used: None

! D

WELLCQMPLETION YN DESCRIPTION

INTERVAL \/
Well Installed? N "
Surtace ¢asing Used? N
Screen/Perforations? N
P! Sand Pack? N
’w%mular Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y Metals Analysis 11

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Bobcat. Samples submitted to Hydrometri
cap with Aluminum ID Tag.

Remarks: Boring sampled with 3" (OD) split spoon on "A” rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted or =
cs, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with Bentonite chips and 1' concri

DRILLING AND

> 0
zl F3 [Py 3% &4 T |
a D
% == =Xl 23 [ge GEOTECHNICAL |g GEOLOGICAL DESCRIPTION
8| 33 37| ®S @8 NOTES 5 |
EVT-9803-408 | SS 0.6510.0-1.0° :,o,‘.“ 0.0-3.00
2% | Siity SAND
‘.ow .
B V- 32 S 10-20 "",__'a. Dark brown to orange brown, with orange mottling, moist to slight.,_.dis
EVT-9803409 | S 06511.0-2.0 -, ’~'_ medium to fine grained, trace red brick fragments at 0-2"; 1* and s?nallelr
- | ) 4.~ %] subrounded gravel.
EVT-9803-410 | SS 0.60 5.21-33.0 Duplicate sample at 12:00, :;,.- [(Smelter Debris|
. ’ . ®»
[ EVT-9803411 | SS 0.60[3.0-4.0° 30-50 -
Silty SAND
- EVI-9803412 | S5 0.8014.0-5.0 b Gray-brown, with orange staining at 3', dry, dense, with 3° and smaller
) - subrounded grave!.
| S S A‘ Glacial Till} .
8 T
| d

| 20

O

20

Sheet 1 of =_




3

N HYDROMETRICS INC.
~— Consulting Scientists and Engineers

Tacoma, Washington

Soil Boring Log

Hole Name: SA-17

Date Hole Stanied: 03/25/98 Date Hole Finished: 03/25/9.

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish - State: WA

Property Owner: Asarco

Legal Description: Former site of 515 Hawthome §
Descriptive Location: SE comer of yard

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller:  J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

—

WELL COMPLETION Y/N DESCRIPTION
Well installed? N
Surface Casing Used? N
Screen/Perforations? N

N

N

Sand Pack?

Annular Seal?

Surace Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taken? Y Metals Analysis

INTERVAL

11t

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (1):

Ground Surface Elevation (ft):
MP Elevation (h)':

cap with Aluminum ID Tag.

Remarks: Boring sampled with 3" (OD) split spoon on “A” rod under a 140 Ib, 30° drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with Bentonite chips and 1’ concrete

z we |y s= [E_| DRILLINGAND |38
Q. o - I
oy 5% 3> 93 §§ GEOTECHNICAL ja| < GEOLOGICAL DESCRIPTION
° nZ v © | NOTES G
O
EVT-9803-403 | SS %60 0.0-1.0 :'—,".“ 0.0-20
: | ;,..‘.'- Silty LOAM/Sandy SILT _ ]
) EVT-9803404 5SS 0.6011.0-2.0' T :;? Dau:k brown to yellow brov;nl_.’ .lr)a(cie orange mottling, slightly moist to
i -'._\.' Jrg?;\s;f!:%é?)?ii? trace red brick fragments.
EVT-9803-405 | SS 0.50]2.0-3.00 20-50
- Siity SAND
EVT-9803-406 | SS 0.5013.0 - 4.0’ ¥ Light Brown grading to gray brown with some orange mottling; moist to
: J slightly moist, medium to fine grained, medium dense, 3* and smalier
i 5 EVT-0803407 | S5 1.10|4.0 - 5.0° (Ciaciar o 2t
| S
10 10_]
| 4
. 4
(] o -
g | 15 15_]
©
(84
=t _
]
2z
.y J
¢ -
5 - i
é | 20 20_]
2
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HYDROMETRICS INC. [ Soil Boring Log '
/\@, Consulting Scientists and Englneers Hole Name: SA-18 -
——  Tacoma, Washington *

Date Hole Stanted: 03/25/98 Date Hole Finished: 0372
Client; Asarco TR
. o WELL COMPLETION Y/N DESCRIPTION INTERVAL U
Project: Smelter Area Investigation

. Well Instalted? N
County: Snohomish State: WA

Surface Casing Used? N
Property Owner: Asarco ) )
L . Screen/Perforations? N i
Legal Description: Former site of 505 Hawthome St ' i
o . , 4 . Sand Pack? N
Descriptive Location: 10’ from NE comer of foundation
\ Annular Seal? N )
Surface Seal? N '
Recorded By: J Swortz :
. . DEVELOPMENT/SAMPLING
Drilling Company: Hydrometrics, Inc.
. Well Developed? N
Driller: J Niederkorn
- . Water Samples Taken? N
Drilling Method: Split Spoon . : .
- . Boring Samples Taken? Y Metals Analysis 11t
Drilling Fluids Used: None .
Purpose of Hole: Source Area Investigation Static Water Leve! Below MP: N/A Surface Casing Height (ft):
Target Aquifer: N/A Date: N/A Riser Height (ft):
Hole Diameter (in): 3.0 MP Description: Ground Surface Ground Surface Elevation (#):
Total Depth Drilled (R): S MP Height Above or Below Ground (ft): N/A MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on A" rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with Bentonite chips and 1’ concre
cap with Aluminum ID Tag.

< -
= we |u, ;o [E] DRILLINGAND |g
° I
& %g 55| 83 §% GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o .
S 82 |5 ° |z NOTES g
EVT-9803-420 | SS 0.80[0.C- 1.0° . v {7 00-10
-1 Silty LOAM < j
% EVI-9803421 | SS 0.80]1.0-2.0 - R [?:lgrk brown, slightly moist, worms, root matter. -
i) '/
- | 4 1.0-3.0
EVT-9803-422 | SS 0.75|2.0-3.0 Silty SAND
R Light brown mottled crange, fine to medlum grained, medium dense &
EVT-8803-423 | SS 0.75|3.0-4.0 I?__o"se trace 1/2° subrounded gravel.
~
[ [Eviosos<za | S5 060]4.0-5.0 1 o ST
| S , 5 Gray with some orange staining, dry, dense 1o hard, trace 1° subrounc |
: gravel; 17 lense of coarse yeliowish white and black sand at 4-5'.
| | Glacial Tilt} ,

| 10 10

|_20 20_|
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington ' :

Soil Boring Log

Hole Name: SA-19

Date Hole Started: 03/30/98 Date Hole Finished: 03/30/9¢

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish
Property Owner: R Leedy
Legat Description: 215 Medora Way

Recorded By: J Swortz

Driller: J Niederkorn
Drilling Method: Split Spoon
Drilling Fluids Used: None

Target Aquifer: N/A
Hole Diameter (in): 3.0
Total Depth Drilled (ft): 5

Descriptive Location: NW Front yard

Drilling Company: Hydrometrics, Inc.

State: WA

WELL COMPLETION YN DESCRIPTION

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
Annutar Seal? N

Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

INTERVAL

1Mt

Purpose of Hole: Source Area investigation

Static Water Leve! Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft):

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation {ft):

N/A

Remarks: Boring sampled with 3" (OD) split spoon on "A* rod under a 140 Ib, 30* drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with potting soil. -

DRILLING AND

J HYD-TUC GDOT 7/13/98

S

20

GEOTECH EVT

wea w T a3
- o :
| 28 |2¢| 32 [¥3 T
Y S5  I3%] 93 (38 GEOTECHNICAL j=z GEOLOGICAL DESCRIPTION
o] 82 37| fo g7 NOTES 5
o : O
EVT-9803-453 | SS 0.5010.0-1.0° vk 3 00-20
;o] Silty LOAM
EVT 98039531 55 550110 - 2.0 d._,l \ ﬁ:ﬁ\f,n slightly moist, organic matter, trace gravel.
N/
) EVT-9803-455 | SS 0.70]2.0- 3.0 20-50
Silty SAND
3 EVI-9803457 | S8 0.5013.0 - 4.0° 7 Light brown to gray brown, with some orange staining, medium to fine
i ' ) grained, moist from 2-3' dry thereafter; medium dense to dense; Some 3°
- B and smaller gravel, subrounded.
EVT-9803-458 | SS 0.60]4.0-5.0

[Glaciail T)

15

20_}

Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers -
Tacoma, Washington

Soil Boring Log

Hole Name: SA-20 -

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: M Ryan

Legal Description: 207 Medora Way
Descriptive Location: Center of back yard

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Purpose of Hole: Source Area lnvestigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

LI

Date Hole Started: 03/30/98_Date Hole Finished: 03/30/!

WELLCQMéLETION Y/N DESCRIPTION

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
Annular Seal? N
Surface Seal? N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N

Boring Samples Taken? Y Metals Analysis

INTERVAL

11

|

Static Water Level Below MP:  N/A

Date: N/A

MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (#):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on “A*" rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with potting soil.

| 20

1

15

20

= )

| ws |w | s [E_| DRILLINGAND |8

- 5 I

& S2 |3%| 93 |38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION

a <> <1 @3 |0 s

I o NOTES g |
EVT-9803-448 | SS 0.5C(0.0- 1.0 . vy 00-2.0
‘ cn | Silty LOAM ( '>
r' EVT-9803-449 | SS 050]1.0-2.00 T’ " Brown, moist to slightly moist, highly organic.
el a4 [Fin
i EVT-9803-450 | SS 0.70}2.0-3.0° 20-50
Sandy SILT
g EVT-9803451 33 0.7013.0- 4.0 b Lighl browr) to gray some orange motling, medium dense to locse,
slightly moist to dry.
L . [Glacial Tull)
EVT-9803452 | SS 1.00]4.0-5.0°

= s
r. -
- 1
[__10 1OJ

©
]
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HYDROMETRICS INC.

Consulting Scientists and Engineers

Soil Boring Log

Hole Name: SA-21

Date Hole Stanted: 03/30/98 Date Hale Finished: 03/30/9¢

Tacoma, Washington

Client: Asarco
Project: Smelter Area Investigation
County: Snchomish State: WA
Property Owner: M Legg

Legal Description:
Descriptive Location: 15’ straight out from front do

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller:  J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Last house on Whiteharse Trail.
br.

WELL COMPLETION Y/N DESCRIPTION

Well Installed?

Surface Casing Used?

Screen/Perforations?
Sand Pack?

Annular Seal?
Surface Seal?

N
N
N
N
N

N

DEVELOPMENT/SAMPLING

Well Developed?

N

Water Samples Taken? N

Boring Samples Taken? Y '

Metals Analysis

INTERVAL

11t

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in}: 3.0

Total Depth Drilled (ft): 5

Static Water Leve! Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft):

Surface Casing Height {ft):
Riser Height (f):
Ground Surface Elevation (f1):

N/A MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on *A* rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitled to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with potting soil.

J HYD-TUC.GDT 7/13/98

GEQTECH EVT

> . %)
| wg |u ] .o [g] DRILLINGAND |8 .
= a @ Y >3 =
&1 32 |3 83 |88 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
a <2 <~ By O =
z |@ w NOTES 5
EVT-0803-444A| SS 0.60{0.0 - 1.0 Duplicate sample 4478 @ Y% { 00-20
1445 ~o | Silty LOAM
EVT-9803444B| SS 060]1.0-20 Brown, slightly moist, roots and organics, trace gravel.
’ : : [Fil)
" [ EVT-9803445 | SS 070(2.0 - 3.0° o 20-40
2 e| Gravelly Sandy SILY
- - a0 »7 -~ Light brown, slightly moist to moist, medium dense 1o loose, subrounded
EVI-9803-446 | SS 0.7013.0-4.0 | gravel, trace roots and trace red brick fragments.
& 2. @] [Smelter Debris] |
EVT-9803-447B| SS 0.60|4.0-5.0° 40-50
5 s 7] Silty SAND
[ Light brown to orange brown with some orange staining, fine grained to
silt, moist to slightly moist, medium dense 1o loose grained.
- E Glacial Tilll.
10 10_]
- 1
15 15_]
| 20 20_
Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Soil Boring Log

Hole Name: SA-22 T

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: City of Everett

Legal Description: Medora Way
Descriptive Location: Middle of Medora Way in fro
Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.

Driller: J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Pumpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

WELL COMPLETION Y/N DESCRIPTION
Well Installed? N

Surface Casing Used?
Screen/Perforations?
! g’andsPack"

Annular Seal?
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y

N
N
N
N

Metals Analysis

INTERVAL

11t

Static Water Level Below MP: N/A
Date: N/A
MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Eievation (ft):

Date Hole Slarted: 04/08/98 Date Hole Finished: 0"*”‘&;’5

\\/ l

Remarks: Boring sampled with 3° (OD) split spoon on "A* rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb). Hole abandoned with Potting soil. Bentonite chips

and 1’ concrete cap with an Aluminum ID Tag.
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o %% %g 33 §§ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
e wz o | NOTES &
EVT-9804-306 | SS 0.65]0.0-1.0' 0.0-0.5 E
Asphalt Q =
i ~9804- .20 Ashphalt black i
EVT-9804-307 | S§ 0.65]1.0-2.0 1 ;O:d?”avea:\eml / !
" [ Evi-o80a308 | S5 1.00]2.0 - 3.0° S GRAVEL ]
] Dark brown, medium to fine grained, dry; Gravel is 2° and smaller,
[ | EVT-9804-309 | SS 1.00]3.0 - 4.0 angular. [
Road B?se Fill]_ J
[ [TEvT-9803310 | S5 02,0 5.0 Duplicate sample at 09:30 g':n'd‘;'osm n
| S B Light brown to gray, moist to slightly moist, abundant 1° subangular
1.
(Road Base Fill] JI
™ ] 4.0-5.0
Gravelly SILT
- ~ Light brown mottled orange, moist, approximately 30-40% 2° and smal
subrounded gravel. B
| | Glacial Tilf] 'J 1




HYDROMETRICS INC.

- Consulting Scientists and Engineers
Tacoma, Washington

=

Soil Boring Log

Hole Name: SA-23

Date Hole Started: 04/08/98 Date Hole Finished: 04/08/9¢

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: State of Washington
Legal Description: SR 529 median
Descriptive Location: Median from SR529 South tq

Well Installed? N
Surtace Casing Used? N
Screen/Perforations? N
Eshﬁggnia\%e?w Dr. nonhboﬁnd.
Annular Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Driller:

Boring Samples Taken? Y M

WELL COMPLETION Y/N DESCRIPTION

INTERVAL

etals Analysis 1ft

Purpose of Hole: Source Area Investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

Static Water Level Below MP: N
Date: N/A
MP Description:

Ground Surface
MP Height Above or Below Ground (ft): N/A

/A Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):

MP Elevation (ft):

Remarks: Boring sampled with 3° (OD) split spoon on "A” rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)
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b I
8 %g %;&_ 93 §Q GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
S| &2 |& ° |g NOTES g | .
EVT-9803-425 | SS 0.70[0.0-1.0° 24X 100-07
‘ | i Silty LOAM ]
EVT-9803-426 SS 0.7011.0-2.0 b \['):?‘ll‘k brown, moist, with root mat. A/V;
| T
EVT-9803-427 | SS 0.75[2.0- 3.0 ) g}{w %gNo
5 i Gray to gray brown with some orange mottling, medium to fine grained,
EVT-9803-428 | SS 0.75{3.0-4.0° medium dense to dense, slightty moist to dry, with some 1* subrounded
. gravel. .
] EVT-9803-429 | SS 1.0014.0 - 5.0 Duplicate sample taken at T (Glacial Till
s 08:55 EVT-9803-430 s
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AN HYDROMETRICS INC.
~—— Consulting Scientists and Engineers

Tacoma, Washington

Soil Boring Log

Hole Name: SA-24 ¢

Date Hole Started: 04/01/88_Date Hole Finished: 040

—

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: City of Everett

Legal Description: E Marine View Dr.
Descriptive Location: Just past SR529 Northboung

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Zrilling Method: Split Spoon

Drilling Fluids Used: None

. 4 A
WELL COMPLETION Y/N  DESCRIPTION INTERVAL /]

Well Installed?

Surface Casing Used?

Screen/Perf_oratiohs?
_Sand Pack?
in left turn lane,
Annular.Seal?

Surtace Seal?

N
N
N
N
N

N

DEVELOPMENT/SAMPLING

Well Developed?

N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis 14

Purpose of Hola: Source Area investigation
Target Aquifer: N/A

Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

Static Water Levei Bélow MP: N/A

Date: N/A

MP Description: Ground Surface

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):

MP Height Above or Below Ground (ft): N/A MP Elevation (ft):

Remarks: Boring sampled with 3* (OD) split spoon on *N* rod under a 300 Ib, 30" drop safety hammer on a winch release on an Mobile Drill B-61.
Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb).
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al . 58 3| 93 |88 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o <> < oo |19 T
ERE: o NOTES =
EVT-9804-300 | SS 0.50{0.0-1.0° ] 0.0-1.0° .
ASPHALT & GRAVEL O
- [Evi-e80a-301 | S5 0.50/1.0- 2.0 hack aspralt and 112" angular gravel. 1A
" [EvT-0804-302 | S5 160]2.0- 3.0 ] E?a;iig, SAND .
Light brown, medium grained, dry, dense to medium dense; 40% 1/2*
] EV1-9804-303 | S5 7.00]3.0- 4.0 - subround gravel.
Road B'ase Fill) J
[ [TEvT-9804304 | S5 7.00]4.0-5.0 1 Sandy GILT
| S s_J Light brown with some oxidation staining at 4-5, dry, dense to hard; S ¢
\is mediumn to fine grained; Some 2° and smaller subrounded gravel.
: Glacial Till ]
.
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GEQTECH EVT

HYDROMETRICS INC
Consulting Scientists and Englneers
Tacoma, Washmgton

Soil Boring Log

Hole Name: SA-25

Date Hole Started: 03/18/98 Date Hole Finished: 03/18/¢

Client: Asarco

Project: Smelter Area Investigation

County: Snochomish State: WA

Property Owner: City of Everett

Legal Description: Alley between Pilchuck Path any
Descriptive Location: In alley behind 535 Pilchuck
Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.

Driller: J Niederkorn

Drilling Method: Split Spoon

Well Installed?
Surface Casing Used?

Screen/Perforations?
d E Mar. Vw

Sand ‘Pack?

Path Garage

Annular Seal?

Surface Seal?

N
N
N
N
N
N
Well Developed? "N

Water Sampies Taken? N
Boring Samples Taken? Y

Drilling Fluids Used: None

WELL COMPLETION Y/N DESCRIPTION

DEVELOPMENT/SAMPLING

INTERVAL

Metals Analysis 1t

Purpose of Hole: Source Area Investigation
Target Aquifer:  N/A
Hole Diameter (in): 3.0

Total Depth Drilled (ft): 5

Static Water Leval Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft):

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):

N/A MP Elevation (ft):

Remarks: Boring sampled with 3" (OD) split spoon on "A" rod under a 140 Ib, 30° drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

| wg [u,] .o [E DRILLINGAND [3
- = X
| 22 |3¥| 93 (3% GEOTECHNICAL |3 GEOLOGICAL DESCRIPTION
o <5 < - oy [0 &
52 |3 i NOTES e
EVT-9803-315 | SS 0.50(0.0-1.0° 0.0-0.5
Asphalt
[ [Evi-5803-316 | S 0.50(1.0-2.0 | \qu'ica‘;a;f\’/‘:r';eml [ :
[ [EvT-9803317 | S5 070[2.0-3.0 ?;'fa'vzi?,; SAND '
i Gray. dry, medium to coarse grained. loose; 2° and smaller subrounde
EVT-9803-318 | SS 0.70|3.0 - 4.0 Duplicate sample @ 1705, gravel.
EVT-9803-319 1 Road Base Fill]
[ [EV7-9803320 | 55 0.80(4.0- 5.0 Sy SanD
| S : S Orange brown 1o light brown, medium to fine grained, stightly moist to
\fry trace organic matter. 2° and smaller subangular gravel,
- ] Road Base Filll
|_10 10_}
15 15_|
. .
.
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/\<~;~7 HYDROMETRICS INC.
~—— Consulting Scientists and Engineers

Tacoma, Washington

Scil Boring Log :

Hole Name: SA-26 -

Date Hole Started: 03/19/98 Date Hole Finisheg: 03/1-:

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA

Property Owner: City of Everett

Legal Description: Pilcuck Path

Descriptive Location: In front of 530 Pilchuck Path

Recorded By: J Swortz

Drilling Company: Hydrometrics, inc.
Driller: J Niederkorn

Drilling Method: Split Spoon

Drilling Fluids Used: None

Purpose of Hole: Source Area Investigation
Target Aquifer:  N/A

Hole Diameter (in): 3.0

Total De_pth Drilled (ft): 5

WELL COMPLETION YN DESCRIPTION

Well Installed?

Surtace Casing Used?

Screer/Perforations?
Sand Pack? .
Annular Seal?
Surface Seal?

N
N
N
N
N

N

DEVELOPMENT/SAMPLING

Well Developed?

N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

INTERVAL

7
W)

11t

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring sampled with 3" (OD) split spoon on “A* rod under a 140 Ib, 30" drop safety hammer on a cat head on an Acker Drill mounted on a
Bobcat. Samples submitted to Hydrometrics, Inc. Ruston laboratory for XRF analysis (As, Pb)

> . 0
| wz Jul .o [E] DRILLINGAND |8
oo Q a >0 XI
5 3= |3F| 23 88 GEOTECHNICAL | & GEOLOGICAL DESCRIPTION
8| &2 |37 ®=° g NOTES . |5
EVT-9803-321 | SS 0.20{0.0- 1.0’ - 0.0-0.5 )
: ASPHALT r
i ~9803- .20 1 Black Asphalt; Difficult drilling. ( )
EVT-9803-322 | SS 0.2011.0-2.0 Road Pavement] |
L 05-2.0
EVT-9803-323 | SS 0.70]2.0-3.0¢ Gravelly SAND
| Dark gray, medium to coarse grained, slightly moist to dry; approxima vy
EVT-9803-324 | SS 0.7013.0 - 4.0 b 20-30% 1/4* subrounded gravel.
Road Base Fili] J
. | L 2.0-50
EVT-9803-325A| SS 1.00]4.0-5.0 Gravelly Sandy SILT
| 5 H) Light brown to orange brown with trace orange motiling, slightly moist
\:\edium dense, gets sandier with depth; some 2" and smalier subrout fc
gravel. .
- T Road Base Fill] ’
0 10_]
- i
15 15_]
- -4
L
| 20 20_
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HYDROMETRICS INC

Consulting Scientists and Engingers -
Tacoma, Washington

Evaluate structures

Hole Name: TP-3

Date Hole Stanted: 03/20/98 Date Hole Finished: 03/23/¢

Client: Asarco

Driller: JN/RY

Target Aquifer:

Project: Smelter Area Investigation
County: Snohomish

Property Owner: Asarco
Legal Description: 415 Pilchuck Path
Descriptive Location:

Recorded By: J Swortz
Drilling Company: Hydrometrics, Inc.

Drilling Method: Hollow Stem Auger/Backhoe
Drilling Fluids Used: None

Purpose of Hote: Evaluate structures

N/A
Hote Diameter (in):
Total Depth Drilled (ft):

3.5

11

Well Installed? N
State: WA . :
Surtace Casing Used? N
Screen/Perforations? N
Sand Pack? N
Back Yard (Former roaster afea

nnular Seal? N

Surface Seal? N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y

WELL COMPLETION Y/N DESCRIPTION

Metals Analysis

INTERVAL

1#. 10 6"; 2' thereafter .

Static Water Level Below MP:  N/A
Date: N/A

MP Description: Ground Surface

MP Height Above or Below Ground (ft):

Surface Casing Height (ft):
Riser Height (ft):
Ground Surtace Elevation (ft):

N/A MP Elevation (ft):

Remarks: Test pit dug with a backhoe to 6', grab samples collected with a hand trowel and hoe; Continued drilling from 5’ to 11" with Piper 2000 2
174" (ID) HSA, sampled with a 2" split spoon using "A” rod, a 140 Ib. 30 inch drop safety hammer on a cat head. Samples submitted to Hydrometrics.
Inc. Ruston laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied while test pit borings were abandoned with
bentonite chips and a one foot concrete cap with an aluminium ID tag. Test pits also were topped with a concrete patch and aluminum ID tag.

DEPTH
SAMPLE
NUMBER

DRILLING AND
GEOTECHNICAL
NOTES

cs

BLOW
COUNT
RECOVER
{feet)
GRAPHI

GEOLOGICAL DESCRIPTION

EVT-9803-169

00-1.0 0.0 -

Sitty

EVT-9803-170

A ;":'

"
n

1.0 - 2.0° Complete flue structure,
see field book for sketches.

s

Fill)

L]

1.0°
LOAM

Brown, slightly moist to dry.

S~

( EVT-9803-171

GRAH

10-
Silty

Sle

2.0-3.0

(A
XX

EVT-9803-172

GRAB

LY
D
20

3.0-4.0

VoSl
"

EVT-9803-173

GRAB;

40-5.0° 20-

w
o
a0

EVT-9803-174

GRAB;

29

5.0 - 6.0' Duplicate SS {blow count
5/8) sample for TPB-3 @ 5-6" on

[ AY
~'1

¢
-

EVT-9803-176

SS

b0
)
[

323 € 13:15 #175. b 3.0-
12/33 0.75 6.0-7.0

D.)"\. !
L))

EVT-9803-177

SS

26/43 0.7517.0-8.0°

Gravelly SAND

Yellow to white, medium grained, slightly moist to dry, 20-30% 1*
subrounded gravel with abundant red brick debris,

Smelter Debris)

Gravelly SAND
Same as above no brick or gravel.
Smelter Debris]

2.0
SAND

Brown, medium to fine grained, slightly moist to dry, sorme 1/2*
subrounded gravel. Abungant red brick fragments, .
Smelter Debris] i

3.0

4.0’

2 14.0-

EVT-9803-178

SS

87/50-4 0.7518.0 - 9.0

EVT-9803-179

SS

27/24 0.70{9.0- 10.0°

7.0

BRICK

2 \rfj, crumbled w/ white-gray, sandsized panicles (morar), dry.
Smelter Debris]

7.0-

EVT-9803-180

SS

SILT

S&/60 0.70]|10.0 - 11.0" Duplicate sample @

13:45; EVT-9803-181

| 20

ight
subrounded gravel.
Glacial Tilll

8.0’

brown to gray brown, dry, stiff; trace medium 1o coase sand wf finé

8.0 -
e SAN
4° of

_ moist to dry, very stiff to hard silt; trace gravel.
Glacial Tl

9.0’ -
D&SILT
medium grained. gray, slightly moist sand; 4* fo gray-brown, sfight|};

11.0°

9.0 -

T Slightly Silty SAND
Brown-gray, moist, medium to fine grained. medium dense, trace gravey.
Glacial Tun
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Evaluate structures

Hole Name: TP-4 7

Client: Asarco

County: Snohomish
Property Owner: Asarco

Driller:  JN/RY

Drilling Fluids Used: None
Purpose of Hole:
Target Aquifer: N/A
Hole Diameter (in): 3.5

Total Depth Drilled (ft): 11

Project: Smelter Area Investigation
Legal Description: 525 Pilchuck Path
Descriptive Location: Front Yard (Former As kitchg

Recorded By: B Thompson/J Sworz
Drilling Company: Hydrometrics, Inc.

Drilling Method: Hollow Stem Auger/Backhoe

Evaluate structures

Date Hole Started: 03/18/98 Date Hole Finished:‘g,,,: ’
A :

Well installed? N

State: WA o
Surface Casing Used? N

Screen/Perforations? N
Sand Pack? N
r?S/&nnular Seal? N
Surface Seal? N

DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N

Boring Samples Téken? Y

WELLCOMPLETION Y/N DESCRIPTION

Metals Analysis

\,

7,

INTERVAL

11072 thereaher'-

Date: N/A
MP Description:

Static Water Level Below MP: N/A

Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Test pit dug with a backhoe to &', grab samples collected with a hand trowel and hoe; Continued driiling from 5’ to 11" with Piper 2000 ?
1/4® (ID) HSA. sampled with a 2 split spoon using "A" rod, a 140 Ib. 30 inch drop safety hammer on a cat head. Samples submitted to Hydrometri
Inc. Ruston laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied while test pit borings were abandoned with
bentonite chips and a one foot concrete cap with an aluminium 1D tag. Test pits also were topped with a concrete patch and aluminum ID tag.

GEQTECH EVTSA-1.GPJ HYD-TUC.GDT 7/13/98

. > )
.| wg |u.] .z [&] DRILLINGAND [8
= oo oa >3 I
& 2= |2x| 23 [8& GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
=) o] o O ’ o ’
vz |9 w NOTES G
EVT-9803-112 [GRAB 0.0-1.0 Y> 1 00-1.0 -
: ;.1 Sandy LOAM
i X " o0 —7\ Dark Brown
EVT-9803-113 |GRAB 10-20 &\ /
L Yool vo2F
EVT-9803-114 |GRAB 20-3.0 2:: Gravelly SILT _
| $75.] \Brown, gravel well rounded to 2*; Occasional brick debris. /
EVT-9803-115 [GRAB] 3.0-4.0 Tr>e] (Smetter Debris]
25-35% :
EVT-5803-116 |GRAB 40-5.0 1 SiLT ’
( ) ST Dark brown, and abundant brick debris, discontinuoous lenses of me~" 7.
H 5_| sand (very limited in extent). ’
[" EVT-9803-117 |GRA 5.0 - 6.0 Duplicate EVT-9803-118 @ Smelter Debris]
12:12; 2nd Duplicate @ 15:00 4/7/98 ﬁ 35-45 i
i 9B03-1 at TPB-4 EVT-9804-120 (blow count, SAND ’ [
EVI-5804-121 | SS 1931|100 12/18 .6’ recovered. 1-2 of sand underiain by orange to light brown silt and fine sand with . I
5 6.0-7.0 E trace fine gravel. |
Filll 0
| - i 45-80 -
EVI-9804-722 | 55 | 1335 |1.00(8.0-9.0 SAND & SILT _ ’
ransition to light browrv/gray, silt and sand, moist becomes drier at 6'.
F h Glacial Til]
6.0-11.0
10 10 Sandy SILT
EVT-9804-123 | SS 15/20 1.00110.0- 11.0° Light brown to gray mottled orange, dry, medium dense to loose, trace
. fine gravel.
8 Glacial Till)
d
-
15 15_]
L i
| 20 20_]
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HYDROMETRICS INC:
Consulting Scientists and: Englneers
——  Tacoma, Washington

Evaluate structures

Hole Name: TP-5

Date Hole Started: 03/19/98 Date Hole Finished: 03/19/

0 Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco

Legal Description: 525 Pilchuck Path
Descriptive Location: Back Yard (Former roaster %ea

Recorded By: B Thompson

Drilling Company: Hydrometrics, Inc.
Driller: R Yeager

Drilling Method: Backhoe

Drilling Fluids Used: None

Purpose of Hole: Evaluate structures
Target Aquifer: N/A

Hole Diameter (in): 3x31'

Total Depth Drilied (ft): 5

Date: N/A
MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
nnular Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y Metals Analysis 11t
Static Water Level Below MP: N/A Surface Casing Height (ft):

Riser Height (ft):
Ground Surface Elevation (f):
MP Elevation (ft):

at the sample locations.

Remarks: Test pit dug with a backhoe to 5', grab samples collected with a hand trowel and hoe. Samples submitted to Hydrometrics, Inc. Ruston
laboratory for XRF analysis (As, Pb) Test pits were backfilled and BMPs were applied. A one foot concrete cap with an aluminium ID tag was placer

o>
| wg |u.] .= [E] DRILLINGAND |8
- = I
& %%’ %E 93 §§ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
D =
ol @2 87| ®° |g NOTES 5
EVT-9803-126 |GRA 0.0-1.0 <% 3-0.0-1.0
O ET u Sandy LOAM
L £V 5805127 |GRAD 1.0 : 2.0' Duplicate sample at 08:50 :__‘ B‘__r?wn, little fine well rounded gravel.
EVT-9803-131 o) B /
i EVT-9803-128 (GRAH 20-3.0 SAND
| Gray/Brown sandy interval with abundanl red brick fragments, some ;|
EVT-9803-129 |GRAH 3.0-40 white motiling. l
Smetlter Debris] .
- [EVT-9803-130 |GRAH 40-50 AL Zi% SILT & SAND
| 5 s Orange/brown, transitioning into light brown silt and sand with trace
gravel
i T 3.0-50 ,
SILT & SAND

| 20

GEOTECH EVTSAQ HYD-TUC.GDT 7/1/98
' |

10

20

i U N 1

water) drier at 4-5" and very dense..

Light browr/gray siit & hne sand, with trace of fine gravel, moist (no ire
Glacial Till] 7
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington '

—

Evaluate structures

Hole Name: TP-6A

Date Hole Started: 03/18/98 Date Hole Finished: 04/!;7.‘
R

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA
Property Owner: Asarco

Legal Description: 521 Pilchuck Path
Descriptive Location: North side of front yard. (As

Recorded By: B Thompson/J Swortz

Drilling Company: Hydrometrics, inc.

Driller:  JN/RY

Drilling Method: Hollow Stem Auger/Backhoe

Drilling Fluids Used: None

WELL COMPLETION  Y/N
Well instalied? N
Surface Casing Used?

N
Screen/Perforations? N
Sand Pack? N

N

Kitchens)
Annular Seal?
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taken? Y

s \
DESCRIPTION INTERVAL N

Metals Analysis 1 ft. 10 7'; 2 thereafter

Purpose of Hole: Evaluate structures
Target Aquifer: N/A

Hole Diameter.(in): TPB 3.5%; TP 3x12'
Total Depth Drilled (ft): 13

Static Water Level Below MP:
Date: N/A

MP Description: Ground Surfa
MP Height Above or Below Gro

N/A Surface Casing Height (ft):

Riser Height (ft):
ce Ground Surface Elevation (ft): ;
und (ft): N/A MP Etevation (ft): '

Remarks: Test pit dug with a backhoe to 6', grab samples collected with a hand trowel and hoe; Continued drilling from 5’ to 11’ with Piper 2000 2
1/4* (ID) HSA, sampled with a 2" split spoon using "A* rod, a 140 Ib. 30 inch drop safety hammer on a cat head. Samples submitted to Hydrometric

Inc. Ruston laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied while test pit borings were abandoned with
bentonite chips and a one foot concrete cap with an aluminium ID tag. Test pits also were topped with a concrete patch and aluminum 1D tag.

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98

Borings adjacent to test pits ware labeled TPB-[test pit number].
> [
| wg fu,| 5= [E] DRILLINGAND [8
= oo oo >3 I
& == (37| 23 (3¢ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
(= &) ] T :
wz |9 o NOTES G
EVT-9803-106 |GRAB 0.0-1.0 s 00-10 i
" Silty LOAM
- EVT-9803-107 |GRA 10-20 T Brown, trace gravel to 1" well rounded brick fragments. .
I % "~ Smelter Debris] ﬂ
o=l 1.0-20 .
EVT-9803-108 |GRAB 2.0-3.0' BRICK
] i Brown sandy SILT overlying brick layer consisting of three rows of red
EVT-9803-109 |GRAH 3.0-40 monared brick; approximately two 1/2° gray sand underlying brick.
Smelter Debris]
| [EVT-9803-110 |GRAH 40-50 20-40 M
. ’ Silty SAND
| 5 S_| Orange/brown silty sand some brown to black mottling; black charcoal
EVT-9803-111 [GRAB 5.0 - 6.0' A sample from 5-6' was fragments; trace gravel. .
also obtained at time of drilling TPB; Fill] N
i EVT-9804-116 | S§ 7125 0.70 EVT-QBQ4-1 15 @ 1140 on 04/07/98 4.0-6.0 [-
6.0-7.0 SILT & SAND i
- L Light brown sitl and sand, trace gravel well rounded. .
Glacial Till Lo
R B 6.0-12.0 T
EVT-9804-117 | SS 15/22 0.7018.0-9.0" Sandy SILT
Light brown to gray mottied orange, dry, medium dense, trace fine grave!
B b |Glacial Till)
10 - ]
EVT-9804-118 | SS 10/30 0.60[10.0- 1.0’
- 72 1
EVT-9804-119 | SS 30/50-5 [0.70{12.0-13.0° 12.0-13.0° :
SHILT
i Light brown to gray, dry, dense, trace fine gravel. Ia
Glacial Tili} T
}. -
15 ]
i
Sheet 1 of .




HYDROMETRICS | NC Evaluate structures
/\® Consulting Scientists;and Engineers . - Hole Name: TP-6B
——  Tacoma, Washington ' '

Date Hole Staned: 03/18/98 Date Hole Finished: 03/18/9:

GEOTECH EVTSAQ HYD-TUC.GDT 7/13/98

Client: Asarco

' . o WELL COMPLETION Y/N DESCRIPTION INTERVAL
Project: Smelter Area Investigation
c Snohomish ) Siate: WA Well Installed? N

ounty: Snohomis ate:
P 4 o A Surface Casing Used? N

ope r: Asarco
Lr pll;y “{nf_ 521 Pilchuck Path Screen/Perforations? N

egal Description:
Dg ipti Lp‘ ti S I::hu'(; E:f t yard Sand Pack? N

escriptive Location: of front yard.

P cation ouih side o fronty Annular Seal? N

R ded Bv: B Th Surface Seal? N

ecorde : ompson
Drilling C y H dp trics. | DEVELOPMENT/SAMPLING

rilling Company: rometrics, Inc.

. 9 pany y : Well Developed? N
Oriller: R Yeager

", Water Samples Taken? N
Drilling Method: Backhoe . .

. . Boring Samples Taken? Y Metals Analysis 11t
Drilling Fluids Used: None
Purpose of Hoie: Evaluate structures Static Water Level Below MP: N/A Surtace Casing Height (f1):
Target Aquifer: N/A Date: N/A Riser Height (ft):
Hole Diameter (in): 3x7.5' MP Description: Ground Surface Ground Surface Elevation (ft):
Tota! Depth Drilled (ft): 6 MP Height Above or Below Ground (ft): N/A MP Elevation (ft):

Remarks: Test pit dug with a backhoe to 5', grab samples collected with a hand trowe! and hoe. Samples submitted to Hydrometrics, Inc. Ruston

laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied. A one foot concrete cap with an aluminium ID tag was placec
at the sample locations.

(%24
z| ug |u,| .o [§] DRILLINGAND |8
= Q. m SN > 5l X
& 53 =¥| 83 3§ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o 32 s~ 2o |87 NOTES G
o (&)
EVT-9803-100 [GRAH 0.0-1.0 :.—.‘." 0.0-1.0
) s, Silty LOAM
L EVT-9803-101 [GRAD - 1.0-20 :r‘d_\ B'__rtlal;vn silty loam with trace of fine gravel. Abundant brick fragments. /
s> So70
EVT-9803-102 |GRAB 20-3.0 BRICK
R i Brick floor intact at 1.5";
EVT-9803-103 |GRABH 30-40 0.2' dark brown silty sand over orange brick
0.2" medium sand under brick )
i EVT-9803-104 |GRAH 4.0-5.0 ugggkarlaslr;ob;'?range/brown silty sand with trace clay, some gravel and
| 5 s_] Smelter Debris)
EVT-9803-105 |GRABH] 5.0-6.0' 20-40
Silty SAND
B - A Orange brown silty sand some gravel trace clay; some dark brown to
black mottling in soil for 1" below brick layer, wood debris in darker are
B 4 Fil
40-6.0'
L | SILT & SAND
Transition to light gray/brown silt to fine sand, trace gravel & cobbles,
some orange to gray mottling: very dense.
[~ h Glacial Till
10 10_}
L 5 15_
| 20 20_]
Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Evaluate structures

Hole Name: TP-7

Date Hole Started: 03/19/98 Date Hole Finished: 0-"'-‘-::.,3,

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco

Legal Description: 515 Pilchuck Path

WELL COMPLETION Y/N DESCRIPTION

Descriptive Location: Back yard (Former As dust chambers)

Recorded By: B Thompson/J Swortz

Drilling Company: Hydrometrics, Inc.

Driller: JN/RY

Drilling Method: Hollow Stem Auger/Backhoe
Drilling Fluids Used: None

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
Annular Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

! i

INTERVAL N

1 .10 7; 2' thereafter

Purpose of Hole: Evaluate structures
Target Aquifer: N/A

Hole Diameter (in): TPB 3.5, TP 3x47'
Total Depth Drilled (ft)y: 11

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Test pit dug with a backhoe to 6, grab samples collected with a hand trowe! and hoe; Continued drilling from 5" to 11' with Piper 2000 2
1/4° (ID) HSA, sampled with a 2° split spoon using "A® rod, a 140 Ib. 30 inch drop safety hammer on a cat head. Samples submitted to Hydrometric
Inc. Ruston laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied while test pit borings were abandoned with
bentonite chips and a one foot concrete cap with an aluminium ID tag. Test pits also were topped with a concrete patch and aluminum ID tag.
Borings adjacent to test pits were labeled TPB-[test pit number].

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98

y -
T w5 Byl 25 |Eo DRILLING AND o
= om g 20 I
&l 2= [Z¥| 23 |8§ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
a (‘,(J ] (% oo O~ o
z wJ NOTES S
EVT-9803-132 [GRAB 0.0-1.0 00-1.0 N
Sandy LOAM Q_
i . "\ Brown Sandy LOAM s
- -1 0-2. A
EVT-9803-133 [GRAB 1.0-20 Fill J
- , 1.0-20
EVT-9803-134 |[GRAB 20-3.0 -:-;.. Silty SAND f
| l.‘. Brown loam radint into silty sand and gravel with traced of red brick
EVT-9803-135 |GRAB; 3.0-4.0 fragments, some black mottling.
Smetter Debris] I
L : E 2.0-3.0
EVT-9803-136 |GRAB 40-5.0 Silty SAND & GRAVEL
| 5 ' 5 Gray sitty fine sand and grave! with yellowish staining and trace red b
EVT-9803-137 |GRAH 5.0 - 6.0' A sample from 5-6' was fragments.
also obtained at time of drilling TPB; Smelter Debris] N
i V1-9804-106 | SS 14/21 1.00|EVT-9804-105 @ 1655 on 04/07/98 - '1 3.0-50
E 2 60-7.00 Silty SAND and GRAVEL :
B 4 Orange Silty SAND grading to orange/brown to light brown Silty SANi _ | -
and GRAVEL. i
| ] Fill J
EVT-9804-107 | SS 8/10 1.00]8.0-9.0° 50-7.5
Silty SAND !
1 ] Light brown to gray with some orange mottling, fine to very fine graint |
mosit, med dense, trace fine gravels. i
| 0 10_} Glacial Till] i
EVT-9804-108 | SS 12/26 0.75[10.0- 11.0° 75-11.0 i
Silty SAND
I Light brown. fine grained, loose to medium dense, moist. a
Glacial Till}
15 15_}
Sheet 1 of_,
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Particle Size {(mm)

I
R 3-9
HYDROMETRICS, INC.
RUSTON LABORATORY
5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407
HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-01159
SAMPLE NUMBER EVT-9803-107
DATE 6/29/98
ANALYST SM
% Finer
Time Reading Rcp % Finer Rcl L A D of Total
0.25 49 44 88.00 50 8.3 0.0137 0.08 22.99
0.5 45 40 80.00 46 9 0.0137 0.06 20.90
1 40 35 70.00 41 9.8 0.0137 0.04 18.29 i
2 36 3 62.00 37 10.4 0.0137 0.03 16.20
4 31 26 52.00 32 11.2 0.0137 0.02 13.59
8 27 22 44.00 ‘28 11.9 0.0137 0.02 11.50
15 24 19 38.00 25 12.4 0.0137 0.01 9.93
30 21 16 32.00 22 12.9 0.0137 0.01 8.36
60 17 12 24.00 18 13.5 0.0137 0.01 6.27
120 15 10 20.00 16 13.8 0.0137 0.00 523 . .
240 14 9 18.00 15 14 0.0137 0.00 470
480 11 6 12 12 14.5 0.0137 0.00 3.14
. 1440 10 5 10 11 14.7 0.0137 0.00 2.61
Hydrometer Particle Size Distribution
25.00
20.00 \ \
15.00 N
N :
£
'S
' £
10.00 ‘K
N
N
5.00
\\\’
0.00
1.00 0.10

0.00




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-01159

Sample Number: EVT-3803-107

Date: 6/25/98

Weight of Oven Dry Sample (g): 255.3
Sieve ©  Sieve Weight
Number Opening (mm) Retained
4 475 2.5 - 0.98 0.98 99.02
10 2.00 5.00 1.96 2.94 97.06
20 0.85 19.00 7.44 10.38 89.62
40 0.425 25.20 9.87 20.25 79.75
60 0.250 37.60 14.73. 34.98 65.02
200 0.075 99.30 38.90 73.87 26.13
PAN < 0.075 . 67.10 26.28
sum = ' 255.7
100.00
\ 90.00
q
\
N 80.00
70.00
60.00 &
\ T
50.00 €
\/ b4
N 4000 8
\\
30.00
r 20.00
10.00
0.00
100 10 1 0.1 0.01
Particle Size (mm)

O



HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407

HYDROMETER ANALYSIS

TPy

1o~}

LABORATORY NUMBER 98R-01160
SAMPLE NUMBER EVT-9804-108
" DATE 6/29/98
ANALYST SM
- % Finer
Time Reading Rcp % Finer Rcl L A D of Total
0.25 44 39 84.23 45 9.1 0.0137 0.08 12.64
0.5 41 36 77.75 42 9.6 0.0137 0.06 11.67
1 - 37 32 69.11 38 10.2 0.0137 0.04 10.37 -
2 32 27 58.32 33 - 11.1 0.0137 0.03 8.75
4 27 22 47.52 28 11.8 0.0137 0.02 7.13
8 23 18 38.88 24 12.5 0.0137 0.02 5.84
15 21 16 34.56 22 12.9 0.0137 0.01 5.19 -
30 19 14 30.24 20 13.2 0.0137 0.01 4.54
60 16 11 23.76 17 13.7 0.0137 0.01 3.57
120 14 9 19.44 15 14 0.0137 0.00 292
240 13 8 17.28 14 14.2 0.0137 0.00 2.59
480 11 6 12.96 12 14.5 0.0137 0.00 1.95
1440 i0 5 10.80 1 147 0.0137 0.00 1.62
Hydrometer Particle Size Distribution
14.00
<
12.00 ™
X
10.00 \
8.00 N 5
£
[
6.00 \\ E
N
4.00 N
.|
N
2.00 N
e
® -
1.00 0.10 0.01 0.00
Particle Size (mm)




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-01160
Sample Number: EVT-9804-108

Date: 6/26/98
Weight of Oven Dry Sample (g): 287.8
Sieve Sieve Weight
Number Opening (mm) Retained
4 4.75 21.5 7.47 7.47 92.53
10 2.00 15.40 5.35 12.82 87.18
20 , 0.85 42.10 14.63 27.45 72.55
40 0.425 55.30 19.21 46.66 53.34
60 0.250 4510 15.67 62.33 37.67
200 - 0.075 65.20 . 22.65 84.99 15.01
PAN < 0.075 43.70 15.18
sum = 288.3
100.00
L‘ \ 80.00
\\ 80.00
\ 70.00 __
N 60.00 @
N €
/ 50.00 E
S
\‘T\ 40.00 @
N 30.00
N 20.00
10.00
0.00
0.1 0.01

100 10 1!

Particle Size {(mm)
N
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HYDROMETRICS INC.
Consulting Scientists and Engineers’
Tacoma, Washington

Evaluate structures

Hole Name: TP-8

Date Hole Staned: 03/19/98 Date Hole Finished: 03/19/9

") HYD-TUC.GDT 7/1/98

GEOTECH EVTSA

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco

Legal Description: 503 Pilchuck Path
Descriptive Location: SE back yard (Former dust

Recorded By: JSwornz

Drilling Company: Hydrometrics, Inc.
Driller: R Yeager

Drilling Method: Backhoe

Water Samples Taken? N
Boring Samples Taken? Y

Drilling Fluids Used: None

WELL COMPLETION Y/N DESCRIPTION

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
hamber area)
Annular Seal? N
Surface Seal? N
DEVELOPMENT/SAMPLING
well Developed? N

INTERVAL

Metals Analysis 1 ft.

Purpose of Hole: Evaluate structures
Target Aquifer: N/A

Hole Diameter (in): 3x22°

Total Depth Drilled (ft): 6

Static Water Level Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (f#t):
MP Elevation (ft):

at the sample locations.

Remarks: Test pit dug with a backhoe to €', grab samples collected with a hand trowel and hoe. Samples submitted to Hydrometrics, Inc. Ruston
laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied. A one foot concrete cap with an aluminium ID tag was placec

[%2]
| wg |u,| o [E| DRILLINGAND T[]
= am o > I
iy =5 |3F| 93 g8 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o @ 1
2 |a ° |2 NOTES %
EVT-9803-138 |GRAH 0.0-1.0' 2] 0.0-20
Sandy LOAM ]
B EVT-5803-139 |GRAB 1.0 - 2.0' Duplicate sample at 13:52, Bsrown, traDceb{lZ subrounded gravel and red brick fragments.
EVT-9803-144 [Smetter Debris)
i EVT-9803-140 |GRAB 2.0-3.0 2.0-4.0
Gravelly Silty SAND
B - - o Yellow-brown to gray some black staining at 2-3', slightly moist, medium
EVT-9803-141 1GRAB 30-40 to fine grained: approximately 10-20% 2° and smaller subrounded grave!'
- abundant brick fragments.
EVT-9803-142 [GRAB 40-50 Smelter Debris] /
| S 5_] 4.0-5.00
EVT-9803-143 |GRAB 5.0-6.0' Sandy SILT )
Yellow brown with some orange motiling, moist, fine to coarse sand, tra
I rounded 1/4° gravel.
Filll
R i 5.0-6.00
Gravelly SAND
Light gray, medium grained, slightly moist to dry, <10% subrounded
3 T gravel.
Glacial Till}
}_\D 10_]
15 15_] )
1
| 20 20_]}
Sheet 1 of 1
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'HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Evaluate structures

Hole Name: TP-9

Client: Asarco

Driller: R Yeager

Purpose of Hole:
Target Aquifer:

Descriptive Location:

Project: Smelter Area Investigation
County: Snohomish

Property Owner: Asarco
Legal Description: 3010 5th St

Recorded By: B Thompson
Drilling Company: Hydrometrics, Inc.

Drlling Method: Backhoe
Drilling Fluids Used: None

Evaluate structures
N/A
Hole Diameter (in):
Total Depth Drilied (ft): 6

3x22'

Date Hole Starled: 03/18/98 _Date Hole Finished: 03/18/"

WELL COMPLETION Y/N DESCRIPTION INTERVAL C.')
_ Well Installed? N s
State: WA Surface Casing Used? N
Screen/Perforations? N ) l :
Sand Pack? N BN
Front Yard (former As dust chambers) - {
Annular Seal? N :
Surface Seal? N \
DEVELOPMENT/SAMPLING .
Well Developed? . N
Water Samples Taken? N l
Boring Samples Taken? Y Metals Analysis 1t

Date: N/A
MP Description

Static Water Level Below MP:  N/A

Ground Surface
MP Height Above or Below Ground (f):

Surface Casing Height (f1):
Riser Height (ft):

Ground Surface Elevation (ft): o
MP Elevation (f): il

et

N/A

Remarks: Test pit dug with a backhoe to 6', grab samples collected with a hand trowel and hoe. Samples submitted to Hydrometrics, Inc. Ruston
laboratory for XRF analysis {As, Pb). Test pits were backfilled and BMPs were applied. A one foot concrete cap with an aluminium ID tag was pla“'
at the sample locations. .

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 7/13/98

> 7
=] ws |u,] -= [EJ DRILLINGAND |8
= o0 a > I
g S2  |3%| 93 (38 GEOTECHNICAL |& GEOLOGICAL DESCRIPTION
8 <3 < - g [0 =
CESE o NOTES g
EVT-9803-118 |GRAB] 00-1.0 :.,'" 0.0-1.0
‘s 5| Sandy LOAM . )
L EVT 9803120 |GRAB 1.0 - 2.0' Duplicate sample b’g‘vin. sandy loam, some fine ravel and red brick fragments. O
EVT-9803-125 030 J
" [Evi-9803-121 |GRAS 20-30 ) Silty GRAVEL
2 in gray, medium sand underain by light brown to gray to black mc
3 EVT-9803-122 |GRAB 3.0-4.0 ?g_tl\l/Lgravel. Gravel to 2" and well rounded; Black wood fragments.
. 1!
- ) . E 3.0-5.0
EVT-9803-123 |GRAH 40-50 Sitty SAND & GRAVEL
| S H Orange/brown sitly sand & gravel; transitioning to light gray/ brown ™
EVT-9803-124 |{GRAB 5.0-6.0" and sand with traced fine gravel; very minor weep @ §'
Fill _
- N 50-60
SILT & SAND
L - Light browrV gray silt and fine sand, trace fine gravel, becoming verv.
dense and dry @ 6'.
- ] ti] i
10 10_]
= =3
I 1
| 15 S_]
L 4
20 20J
Sheet .0
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HYDROMETRICS INC.
Consulting Scientists and Engineers .
Tacoma, Washington

Evaluate structures

- Hole Name: TP-10A

Date Hole Started: 03/20/98 'Date Hole Finished: 03/20/¢

Client: Asarco

Project: Smelter Area Investigation

County: Snohomish State: WA

Property Owner: Asarco

Legal Description: 511 Hawthorne

Descriptive Location: SW back yard {former Stack

Recorded By: JSwortz

Drilling Company: Hydrometrics, Inc.
Driller: R Yeager

Drilling Method: Backhoe

Drilling Fluids Used: None

Purpose of Hole: Evaluate structures
Target Aquifer: N/A

Hole Diameter (in): 3x25°

Total Depth Drilled (ft): 6

WELL COMPLETION Y/N DESCRIPTION

Well Installed?

Surface Casing Used?

Screen/Perforations?
Sand Pack?

ea

Annular Seal?
Surface Seal?

ar

N
N
N
N
N

N

DEVELOPMENT/SAMPLING

Well Developed?

N

Water Samples Taken? N
Boring Samples Taken? Y

Metals Analysis

INTERVAL

1fl.

Static Water Leval Below MP: N/A

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft): N/A

Surlace Casing Height (f1):
Riser Height (f1):

Ground Surface Elevation (#):
MP Elevation (ft):

at the sample locations.

Remarks: Test pit dug with a backhoe to 6', grab samples collected with a hand trowel and hoe. Samples submitted to Hydrometrics, Inc. Ruston
laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied. A one toot concrete cap with an aluminium 1D tag was placec

> 7
| we Ju. .o [EJ] DRILLINGAND 8
g o m a q >3 I
& 53 35| 93 38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
a <5 < ag [0 pis
wz » o NOTES S
EVT-8803-163 |GRAB 0.0-1.0 2% 1 0.0-1.0
- ';.-'; Silty LOAM ]
R EVT 9803164 |GRAB 10-2.0 :_;'.v_. Brown, slightly moist to dry.
2.1 \(Fun
: ] --’-,': 10-40
EVT-9803-165 GRABW 20-3.0 :-,. Silty SAND
i _4_';‘.- Gray brown, slightly moist, medium to fine grained (becomes finer with
EVT-9803-166 |GRAB 3.0-4.0' ::;_* depth), red brick lragments.
2 _\.' [Smelter Debris]
i EVT-9803-167 |GRAB, 40-50 258" 40-50
s s [22d] Sandy ST
[~ EVT-9803-168 |GRAD 5.0-6.0 - Light br9wn mottled black, slightly moist, red brick fragments (flue floor)
some 1° rounded gravel .
5 Smelter Debris]
5.0-6.0
i Sandy SILT
1 Lsi:_glgl brown moist stightly plastic, trace 1/4° and smaller gravel.
1
10 10_]
15 15_{
|_20 20_|
Sheet 1 of 1
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HYDROM ETR]CS lNC Evaluate structures

Consulting Scientists and Engineers Hole Name: TP-10B ¢
— - Tacoma, Washington '

Date Hole Started: 03/20/98 _Date Hole Finished: 04/, .

Client: Asarco A
WELL COMPLETION Y/N DESCRIPTION INTERVAL N

Well Installed? N
Surface Casing Used? N

- Screen/Perforations? N |
Legal Description: 511 Hawthorne :

Project: Smelter Area Investigation
County: Snohomish State: WA
Property Owner: Asarco

Sand Pack? N
Descriptive Location: SW back yard (former Stack|area
Annular Seal? N
Surface Seal? N ’
Recorded By: JSwortz
- ) DEVELOPMENT/SAMPLING
Drilling Company: Hydrometrics, Inc.
Well Developed? N

Driller: JN/RY

Water Samples Taken? N ‘
Drilling Method: Hollow Stem Auger/Backhoe ersame

Drilling Fluids Used: None Boring Samples Taken? Y Metals Analysis 1f.t0 7' 2' thereafter
Purpose of Hote: Evaluate structures Static Water Level Below MP:  N/A Surface Casing Height (ft):

Target Aquifer: N/A Date: N/A Riser Height (ft):

Hole Diameter (in): TPB 3.5, TP 3x25' MP Description: Ground Surface Ground Surface Elevation (f):

Total Depth Drilled (ft): 11 MP Height Above or Below Ground (ft): N/A MP Elevation (ft):

Remarks: Test pit dug with a backhoe to 6', grab samples collected with a hand trowel and hoe; Continued drilling from 5’ to 11 with Piper 2000 2 -
1/4" (ID) HSA, sampled with a 2* split spoon using "A” rod, a 140 Ib. 30 inch drop satety hammer on a cat head. Samples submitted to Hydrometric
Inc. Ruston laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied while test pit borings were abandoned with '
bentonite chips and a one foot concrete cap with an aluminium ID tag. Test pits also were topped with a concrete patch and aluminum ID tag.
Borings adjacent to test pits were labeled TPB-[test pit number].

GEOTECH EVTSA-1 GPJ HYD-TUC.GDT &/5/98

(%]
-] wg Ju,] .o [ DRILLINGAND |38
= a o aa >3 I
oy =3 |3%| 93 |38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
sl &2 |87 Bo |87 NOTES g
o O
EVT-9803-156 |GRAB 0.0 - 1.0' Duplicale sample at 08:52, $-a1 00-50 i
EVT-9803-162 s3] silty sanND
EVT-9803-157 |GRAE| 10-20 Fo#:~] Dark brown to yellow gray, medium to fine grained, slightly moist\.___y.
voe ,:- red brick fragments (2* from 1-2').
N %A [Smelter Debris)
EVT-9803-158 [GRAB 20-3.0 $:r
5.
EVT-9803-159 |GRAB] 3.0-4.0 :2,“,
e
i EVT-9803-160 |GRAH] 40-50 e
b- -~
| 5 S_ h+® -
EVT-9803-161 |GRAH 5.0 - 6.0 Duplicate sample during L-i] 50:-60 i
drilling EVT-9804-100 @ 14:20; Split -,3.' SILT
EVT-9804-101 ] SS 25744 0.80|SPoon 15/47. ) Yeliow brown slightly moist to dry, wood fragments, trace red brick fra s[
L . “U16.0-7.0 some medium to coarse sand ina 1° lense. Sl
' Smelter Debris L
6.0-11.0° F
Silty SAND -
% EVT-9804-102 | SS 29/70 0.7018.0 - 9.0' ] Brown 1o gray, fine grained, dry, medium dense to very dense, trace 1/4*
subrounded gravel. )
1 [Glacial Tilt}
10 10 ’
EVT-9804-103 | SS 49/82 0.80110.0 - 11.0" Duplicate sample @ :
14:40, EVT-9804-104. 4 :
-
]
| i
15 15_]
L 4
T
Lzo 20_| .
N
Sheet 1 of, !




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
TACOMA, WASHINGTON 98407

HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-01154
SAMPLE NUMBER EVT-9804-102
DATE 6/29/98
ANALYST SM
% Finer
Time Reading Rep % Finer - Rel L A D of Total
0.25 48 43 86.00 49 8.5 0.0137 0.08 21.45
0.5 . 44 39 78.00 45 9.1 0.0137 0.06 19.45
1 40 35 70.00 41 9.8 0.0137 0.04 17.46
2 36 31 62.00 37 10.4 0.0137 0.03 15.46
4 32 27 54.00 33 111 0.0137 0.02 13.47
8 27 22 44.00 28 11.9 0.0137 0.02 10.97
15 24 19 38.00 25 12.4 0.0137 0.01 9.48
30 20 15 30.00 21 13 0.0137 0.01 7.48
60 18 13 26.00 19 13.3 0.0137 0.01 6.48
120 15 10 20.00 16 13.8 0.0137 0.00 4.99
240 12 7 14.00 13 14.3 0.0137 0.00 3.49
480 10 5 10 11 14.7 0.0137 0.00 2.49
1440 8 3 6 9 15 0.0137 0.00 1.50
Hydrometer Particle Size Distribution
25.00
N
20.00 N, w
15.00 \'
\\ H
w
g
10.00 R
AR
5.00 S
'\\
\
9 .
1.00 0.10 0.01 0.00
Particle Size (mm)

TH-108
$-9’



HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-01154

Sample Number: EVT-9804-102

Date: 6/26/98
Weight of Oven Dry Sample (g): 241.4
Sieve "~ Sieve Weight
Number Opening (mm Retained
4 4.75 7.4 3.07 3.07 96.93
10 _ 2.00 7.40 3.07 6.13 93.87 .
20 0.85 21.70 8.99 15.12 84.88
40 0.425 41.20 17.07 32.19 67.81
60 0.250 38.50 15.85 48.14 51.86
200 ' 0.075 65.00 26.93 . 75.06 24.94
PAN < 0.075 59.60 24.69
sum = 240.8
100.00
- '
T
’\\\ 90.00
N
S 80.00
\\
70.00
o«
A 60.00 &
\ @
G — 5000 E
N\ o
\ 4000 8
30.00
N
! 20.00
10.00
0.00
'. 100 10 1 0.1 0.01
: ' Particle Size (mm) .




HYD ROM ETRI CS l NC Evaluate structures

Consulting Scientists and Engineers Hole Name: TP-11A
I Tacoma, Washington

Date Hole Staned: 03/19/98 Date Hole Finished: 03/19/

Client: Asarco
) o WELL COMPLETION Y/N DESCRIPTION INTERVAL
Project: Smelter Area Investigation
. Well Installed? N
County: Snohomish State: WA .
Surface Casing Used? N
Property Owner: Asarco .
o . Screen/Perforations? N
Legal Description: 520 Pilchuck Path
L . Sand Pack? N
Descriptive Location: Front yard (former stacks arga
- Annular Seal? N
Surface Seal? N
Recorded By: B Thompson
. . DEVELOPMENT/SAMPLING
Drilling Company: Hydrometrics, Inc.
. Well Developed? N
Driller: R Yeager
. Water Samples Taken? N
Drilling Method: Backhoe . .
- i Boring Samples Taken? Y Metals Analysis 11t
Drilling Fluids Used: None
Purpose of Hole: Evaluate structures Static Water Level Below MP: N/A Surface Casing Height (ft):
Target Aquifer: N/A Date: N/A Riser Height (ft):
Hole Diameter (in): 3x45' MP Description: Ground Surface Ground Surface Elevation (ft):
Total Depth Drilled (ft): 5 MP Height Above or Below Ground (ft): N/A MP Elevation (ft):

Remarks: Test pit dug with a backhoe 1o &', grab samples collected with a hand trowel and hoe. Samples submitted to Hydrometrics, Inc. Ruston
laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied. A one foot-concrete cap with an aluminium ID tag was piace:
at the sample locations.

> %) -
z| wg |u,| sz [E| DRILLING AND [38
= a. o [T > I
& 5= s>| 93 (88 GEOTECHNICAL |& GEOLOGICAL DESCRIPTION
ral <D <~ oy O E:i
32 |& i NOTES g
EVT-9803-151 |GRAB 00-1.0 224 00-1.0
;-] Silty LOAM
i - - .20 =f"\ Brown, some gravel.
EVT-9803-152 {GRAB 1.0-2.0 ;:‘ \IF.““ .
s T o®] 10-30
EVT-9803-153 |GRAH] 20-3.00 27
@’7;] SAND & SILT
| 2| Brown, fine sand & silt, trace gravel, trace red brick fragments, some 2°
EVT-9803-154 |GRAY 3.0-4.0 :2,",* darker brown horizons at 2-3".
2 >0] (Smeller Debris] . )
L S 3.0-4.0
EVT-9803-155 |GRAB 40-50
BRICK
| s S Four to five rows of monared brick, gray medium sand and silt. Greenig
yellow residue coating bricks and filling cracks (moist).
L Smelter Debrs] H
h 4.0-5.0 |
SAND & SILT
- L Orange/brown fine sand and silt with trace gravel. Becomes very densJ
) at 5. Brown 1o black trace roots at base of excavation.
3 X | Fill)
10 10_|
- -4
15 15_]
. 4
| 20 20_|
Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Evaluate structures v

Hole Name: TP-11B 1,

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish

Property Owner: Asarco
Legal Description: 520 Pilchuck Path
Descriptive Location:

Recorded By: JSwortz
Drilling Company: Hydrometrics, inc.

Driller: JN/RY

Drilling Method: Hollow Stem Auger/Backhoe

Drilling Fluids Used: None
Purpose of Hole: Evaluate structures

State: WA

Front yard (former stacks aré

Date Hole Started: 03/19/98 Date Hole Finished: 04/0_;'- ;

Well Installed? N
- Surface Casing Used? N
Screen/Perforations? N
Sand Pack? N
2 Annular Seal? N
Surtace Seal? N

Well Developed? N
Water Samples Taken? N
Boring Samples Taken? Y

DEVELOPMENT/SAMPLING

WELL COMPLETION Y/N DESCRIPTION

Metals Analysis

S
INTERVAL L/

1 .10 7" 2 thereafter

Static Water Level Below MP: N/A

Target Aquifer:
Hole Diameter (in):

N/A
TPB 3.5% TP 3x45'
Total Depth Drilled (ft): 13.5

Date: N/A

MP Description: Ground Surface
MP Height Above or Below Ground (ft):

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (f):

N/A MP Elevation (ft):

Remarks: Test pit dug with a backhoe to 6', grab samples collected with a hand trowel and hoe; Continued drilling from 5’ to 11’ with Piper 2000 2
1/4* (ID) HSA, sampled with a 2° split spoon using *A® rod, a 140 Ib. 30 inch drop safety hammer on a cat head. Samples submitted to Hydrometric
Inc. Ruston laboratory for XRF analysis (As, Pb). Test pits were backfilled and BMPs were applied while test pit borings were abandoned with
bentonite chips and a one foot concrete cap with an aluminium ID tag. Test pits also were topped with a concrete patch and aluminum ID tag.

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/88

Borings adjacent to test pits were labeled TPB-[test pit numberl.
. > 17
| wg |u] - [E] DRILLINGAND ]38
= am Qqg > g X y
g =z |3¥| 393 |88 GEOTECHNICAL |= GEOLOGICAL DESCRIPTION
o o5 ]
vz |9 w NOTES 5
EVT-8803-145 [GRAB] 0.0-1.0 %1 00-10 -
, ..] Silty LOAM
B X 14 .20 778\ Brown, with trace gravel.
EVT-9803-146 |GRAB 1.0-20 ::.. \[Filll /
B E 1.0-3.0
EVT-9803-147 |GRAH 20-3.0 <77 SAND & SILT
L 2 Na] Brown 1o dark brown, fine sand and silt with some fine 1o medium gra
EVT-9803-148 |[GRAB] 3.0-4.0 F35n \tLrace red brick.
- _\.' Smetter Debris] _/
[ [TEVT-0803-149 |GRAB 40-50 oK. [
| S S_] Four to five rows of red brick and light gray medium sand. Slight yellc
EVT-9803-150 |GRAB] 5.0 - 6.0' Duplicate sample during to white staining on sand & brick.
drilling EVT-9804-109, 08:20, 3/8 Smetter Debris] J
i EVT-9804-110 | SS 615  ]0.40|6.0-7.0' 40-6.0
! . SAND & SILTY L
- E QOrange/brown grading to light brown, fine sand and silt, trace gravel. } -
Tree roots at base of excavation. ; fn
h P
[ EVT-9804-111 | SS 12/18 0.7018.0 - 9.0' Duplicate sample @ 08:45 6.0-7.0
EVT-9804-114 Silty SAND
B 7 Light brown, fine to very fine grained, slightly moist, with 1° rounded
gravel.
10 10_] Fill
EVT-9804-112 | SS 16/40 0.80110.0-11.0 7.0-135
Silty SAND
i T Light brown with trace orange mottling, dry to slightly moist, medium
dense, some interbedded fine grained sand lenses 1/4 to 1/8" thick th
| _ ] = - e
EVI-9804-113 | 68 T252  |1.00]12.0- 135 ;’égsc'g‘l"}s,,,'f dry siit. Up to 30% sit.
RH 15_]
| 20 20_}
Sheet 1 of i
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HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET .
TACOMA, WASHINGTON 98407

HYDROMETER ANALYSIS
LABORATORY NUMBER 98R-01164
SAMPLE NUMBER EVT-9804-112
DATE 6/29/98
ANALYST ) SM
. % Finer
Time Reading Rcp % Finer Rcl L A D of Total
0.25 48 43 86.00 49 8.5 0.0137 0.08 26.65
0.5 45 40 80.00 46 9 0.0137 0.06 24.79
1 41 36 T 72.00 42 9.6 0.0137 0.04 22.31
2 35 30 60.00 36 10.6 0.0137 0.03 18.59
4 30 25 50.00 31 RRE 0.0137 -~ 0.02 15.50
8 25 20 40.00 26 12.2 0.0137 0.02 12.40
15 21 16 32.00 22 12.9 0.0137 0.01 9.92
30 19 14 28.00 20 13.2 0.0137 0.01 8.68
60 17 12 24.00 18 13.5 0.0137 0.01 7.44
120 14 9 18.00 15 14 0.0137 0.00 5.58
240 12 7 14.00 13 14.3 0.0137 0.00 4.34
480 10 5 10 11 14.7 0.0137 0.00 3.10
1440 9 4 8 10 14.8 0.0137 0.00 2.48
Hydrometer Particle Size Distribution
30.00
N
25.00

20.00 \

s
c
\ :
15.00 <
Q
I
’ s
Q.
10.00
. \\
5.00
\.\'
0.00
1.00 0.10 : 0.01 0.00

Particle Size {mm)




HYDROMETRICS, INC.
RUSTON LABORATORY

5227 NORTH 49TH STREET
RUSTON, WASHINGTON 98407

Laboratory Number: 98R-01164
Sample Number: EVT-9804-112
Date: 6/26/98

Weight of Oven Dry Sample (g): 301.7
Sieve Sieve Weight
Number Opening (mm) Retained
4 475 4.2 1.38 1.39 98.61
10 2.00 8.90 2.95 4.34 95.66
20 0.85 40.50 13.42 17.77 82.23
40 0.425 43.40 14.39 32.15 67.85
60 0.250 33.60 11.14 43.29 56.71
200 0.075 - 77.60 25.72 69.01 30.99
PAN < 0.075 92.50 30.66
sum = 300.7
' 100.00
l:_\‘\
90.00
. 80.00
N
§ 70.00
: 60.00 &
\ =
N . 50.00 E
\ 8
N¢ 40.00 &
\
30.00
i’ 20.00
10.00
— 0.00
100 10 1 0.1 0.01
' Particle Size (mm)




HYDROMETRICS INC.

Consulting Scientists and Engineers
Tacoma, Washington

Till Boring

Hole Name: TB-1

Date Hole Started: 04/01/98 Date Hole Finished: 04/01/98

GEOTECH EVTSA-OHYD-TUC.GDT 8/5/98
I

Client: Asarco

Project: Smelter Area Investigation
County: Snohomish
Property Owner: City of Everett

Legal Description: E Marine View Dr.

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Hollow Stem Auger
Drilling Fluids Used: None

Purpose of Hole: Extent of Giacial Till
Target Aquifer: N/A

Hole Diameter (in): 8.5

Total Depth Drilled (ft): 36.5

State: WA

Descriptive Location: 20" S of Wrhsr access on E gid

Well Installed? N
Surface Casing Used? N
Screen/Perforations? N
N
N

Sand Pack?

?t\'nnular Seal?

Surface Seal? N
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N

Boring Samples Taken? Y

WELL COMPLETION YN DESCRIPTION

Metals Analysis

INTERVAL

51t

Static Water Level Below MP: N/A

Date: N/A
MP Description: Ground Surface

MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring drilled with a Mobile Drill B-61 with 4 1/4" (ID) Hollow Stem Auger. Samples obtained with a 2 split spoon, and "A" Rod under a
140 Ib., 30" drop, winch release safety hammer. Samples submitted to Hydrometrics, Inc. Ruston lab for XRF analysis (As, Pb). Boring abandoned
with bentonite grout, bentonite chips, and 1' concrete cap with an aluminum identification tag.

> 0
| ws |u,] zc [§] DRILLINGAND |8
=~ oo o qa S g I
g =3 [3%| 93 |38 GEOTECHNICAL |& GEOLOGICAL DESCRIPTION
a g) =] g Ll o3 O~ o
z o NOTES s
EVT-9804-519 |GRAB] 00-0.5 0.0-1.0
ASPHALT
i Black asphalt and 1/2° angular gravel.
Road Pavement] /
. 1.0-8.0
EVT-9804-520 | SS 5/10/98 1.4012.0 - 3.5' Brick in cuttings. SILT
| Blue-green to gray, slightly moist to dry, trace grave! and coarse sand;
Concrete at 6-6.3'.
[Fil}}
- 5 :::%’0'
EVT-9804-521 | SS 18/10/10 [ 1.40(5.0-6.5' b
XX
L ::0:030:
PO
2%
- PO
P
P50
L a%ate
8.0-13.5
Gravelly Sandy SILT
B Gray, slightly moist, slightly plastic; Sand is coarse to fine grained,
angular to subrounded 1/2° gravel.
10 10_] {TilvFin
EVT-9804-522 | SS 25/14/8 0.50|10.0- 1.5
| 135-18.5
h Silty Gravelly SAND
15 15 Light brown, medium to fine grained, slightly moist to dry; Grave! 1/2°
. — subangular to subrounded.
EVT-9804-523 | SS | 60/30/50-4 |0.50(15.0-16.5 (Glacial Till}
L 18.5 - 23.0°
T SAND& GRAVEL
| 20 20_] Aé Brown, medium to fine grained, dry, dense to medium dense; Gravel is 3'
Continued Next Page Sheet 1 of 2




/\@ HYDROMETRICS INC. o Till Boring

Consulting Scientists and Engineers Hole Name: TB-1 ¢

Date Hole Started: 04/01/98 Date Hole Finished: g/

Tacoma, Washington

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98

(Continued)
z| wz [s,] 5c [ DRILLNGAND |8
| 32 |5%| 93 |38 GEOTECHNICAL |Z GEOLOGICAL DESCRIPTION
) <5 < - @ o= =z
32 |87 ®° |3 NOTES 5
EVT-9804-524 | SS | 30/32/50-4 {0.50}20.0 - 21.5 and smaller subrounded, green.
[Glacial Till)
23.0-28.5
Silty SAND

Brown, medium to fine grained, slightly moist to dry, dense.

[Glacial Till]
| 25

EVT-9804-525 | SS | 27/42/50-5 | 1.30|25.0- 26.5

[

N
\\\

AR

28.5-33.0'
SILT
20 Light brown, dry, dense 1o hard, 1 sand lense at 31'.
- . [Glacial Till)
EVT-9804-526 | SS 16/37/50-5 {1.40|30.0-31.5
33.0-36.5
SAND
Brown, black, and white. medium to coarse grained, slightly moist to dry,
. clean, dense to medium dense.
| 35 {Advance Outwash)
EVT-9804-527 | SS 19/33/38 | 1.50|35.0- 36.5 :
[
] 1
| 40 40_|
.,
| 45 45_}|
LSO 50_] O
Sheet 2 of _j




’ Client: Asarco

HYDROMETRICS INC.

Consulting Scientists:and Engirieers
E— Tacoma, Washington

Till Boring :

Hole Name: TB2

Date Hole Started: 03/31798 Date Hole Finished: 03/31/98i

Project: Smelter Area Investigation

Property Owner: City ot Everett
Legal Description: E Marine View Dr.

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.
Driller: J Niederkorn

Drilling Method: Hollow Stem Auger
Drilling Fluids Used: None

Purpose of Hole: Extent of Glacial Till
Target Aquifer: N/A

Hole Diameter (in): 8.5

Total Depth Drilled (ft); 36.5

County: Snohomish State: WA

Descriptive Location: 195" S of Wrhsr access on E|sid

WELL COMPLETION Y/N DESCRIPTION INTERVAL '
Well Installed? N

Surface Casing Used? N

Screen/Perforations? N

Sand Pack? N

Aerinular Seal? N

Surface Seal? N

DEVELOPMENT/SAMPLING

Well Devetoped? N

Water Samples Taken? N

Boring Samples Taken? Y Metals Analysis 51t

Static Water Level Below MP: N/A Surface Casing Height (ft):
Date: N/A : Riser Height (ft):

MP Description: Ground Surface Ground Surface Elevation (ft):
MP Height Above or Below Ground (ft). N/A MP Elevation (ft):

Remarks: Boring drilled with a Mobile Drill B-61 with 4 1/4" (D) Hollow Stem Auger. Samples obtained with a 2° split spoon, and "A* Rod under a
140 Ib., 30" drop, winch release safety hammer. Samples submitted to Hydrometrics, Inc. Ruston lab for XRF analysis (As, Pb). Boring abandoned
with bentonite grout, bentonite chips, and 1' concrete cap with an aluminum identification tag.

H
T

l!

> [
-] wg Ju.] sz [E] DRILLINGAND |8
= o Ta >3 £
&1 SE |35 93 (38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
a <5 SHl @5 |0 =
CE @ NOTES z
EVT-9803-511 | SS 0.0-0.5 0.0-0.5
| ASPHALT
i b Black, dry with 1/2° angular gravel.
Road Pavement]
5 4 05-8.0
EVT-9803-512 | SS 12/9/10 1.00(2.0-3.5 Sandy SILT
R Light brown to gray with some orange staining, slightly moist, some red
i brick fragments and subrounded gravel. :
[Fil
= 5_]
EVT.9803-513 | SS 3/577 1.2015.0 - 6.5" Smelter debris in cuttings:
Red brick and yellow concrete.
i A 80-150
Sitty SAND
i 7 Orange-gray with some black staining, fine grained to silty, dry, some
wood fragments and root matter.
10 10 TivFing
EVT-9803-514 | SS 37472 1.00110.0 - 11.5
«©
ol ‘%
3
w15 15 1%
8_ EVT-9803-515 | SS 14/17/30 1.50115.0 - 16.5 15.0-25.0°
E]
[
=} %
>
2 ‘

20

GEOTECH EVTSA
|

Silty SAND w/ Gravel

Light brown w/ some orange mottling, line grained to silty, dry, medium
dense to dense. Some 1/2° subrounded gravel.

{Glaciat Tillj

A o

N

20

Continued Next Page Sheet 1 of 2




GEQOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98

|

C

HYDROMETRICS INC. Till Boring
Consulting Scientists and Engineers Hole Name: TB-2 1
Tacoma' WaShlngton Date Hole Started: 03/31/98 Date Hole Finished: 03/9.1.,\33
' (Continued)
>
z| wg |w,| s [§.] DRILLINGAND [8
[ o. @ I
& gg 35 23 §§3 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
o e
nz | | NOTES &
EVT-9803-516 | SS 14/50-4 0.50[20.0 - 21.5
| 25
SS 100-4 0.00(25.0 - 26.5' 25.0 - 33.0°
SILT . '
L Light brown with trace orange staining. dry, very dense, trace medium |
d. ’ 1
5 ?élr;cial Till} I
| 30
EVT-9803-517 | SS 60/30/34 1.00]30.0 - 31.5" J Niederkom est. from
drilling sand 33'.
s 33.0-365
SAND
- Black, brown,-and white, medium grained, medium dense, clean, dry.
a5 [Advance Outwash]
[~ [EvT-9803518 | S5 | 6/22/13 |1.00(35.0- 36.5'
| 40 40_|
| a5 45_]
r50 S0_]
| ]
I ]
Sheet 2 of




HYDROMETRICS INC.

Consulting Scientists'and Engineers
Tacoma, Washington

Till Boring

Hole Name: TB-3

Date Hole Started: 03/31/98 Date Hole Finished: 03/31/9

Client: Asarco
Project: Smelter Area Investigation
County: Snohomish
Property Owner: City of Everett
Legal Description:
Descriptive Location:

Recorded By: J Swortz

Drilling Company: Hydrometrics, Inc.

Driller:  J Niederkorn

Drilling Method: Hollow Stem Auger

Drilling Fluids Used: None
Purpose of Hole:
Target Aquifer: N/A

Hole Diameter (in): 8.5

Total Depth Drilled {ft): 39

€ Marine View Dr.
355' S of Wrhsr access off o

Extent of Glacial Till

State: WA

Well Installed?
Surface Casing Used?
Screen/Perforations?
Lm Sand Pack?

side.
Annular Seal?
Surface Seal?
Well Developed?

Water Samples Taken?
Boring Samples Taken?

N
N
N
N
N
N
N

N
Y

WELL COMPLETION Y/N DESCRIPTION

DEVELOPMENT/SAMPLING

Metals Analysis

INTERVAL

SHf.

Static Water Level Below MP: N/A

Date: N/A
MP Description:

Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring drilled with a Mobile Drill B-61 with 4 1/4* (ID) Hollow Stem Auger. Samples obtained with a 2° split spoon, and *A" Rod under a
140 Ib., 30" drop, winch release safety hammer. Samples submitted to MHydrometrics, Inc. Ruston lab for XRF analysis (As, Pb). Boring abandoned
with bentonite grout, bentonite chips, and 1’ concrete cap with an aluminum identification tag.

GEOTECH EVTSA.1 !J HYD-TUC.GDT 8/5/38
\

> 7
| wg |u.| s= [E DRILLINGAND |38
= oo o >3 T
% 2= (37| 23 8¢ GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
0 2 o5 ~1 o
S p NOTES G
EVT-9803-500 |GRAB 0.0-0.5 00-06
ASPHALT
B Black asphalt and 1/2° angular gravel. /
Road Pavement]
. . 06-80
EVT-9803-501 | SS 4/40/50-2 10.50]2.0 - 3.5 Cunings had trace red brick Silty SAND
frags. Gray 1o light brown, slightly moist, loose, trace 1/4" subrounded gravel.
" [Road Base Fil)] )
| 5 5
EVT-9803-502 | SS 6/3/6 0.5015.0-6.5
| 8.0-15.0
Silty SAND
i Light brown, medium to fine grained, slightly moist, 1/4 subrounded
gravel trace wood fragments with purple staining at 10-11.5",
10 10 {TavFil)
EVT-9803-503 | SS 4/3/3 0.40]10.0-11.5
15 15
EVT-9803-504 | SS 7/15/21 1.50|15.0 - 16.5" Duplicate sample @ 15.0 - 27.0°
08:40 EVT-9803-508 Silty SAND
i Light brown some orange mottling at 15', fine grained to silty, slightly
moist to dry, medium dense, trace 1/4° subrounded gravel.
- {Glacial Till)
| 20 20
Continued Next Page Sheet 1 of 2
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HYDROMETRICS INC. Till Boring

Consulting Scientists and Engineers

Tacoma, Washington’

Hole Name: TB-3 |

Date Hole Started: 03/31/98 _Date Hole Finished: pa),:

L/

(Continued)
> »
P wE |4y z5 [§.] DRILLINGAND |¢
I oo [ 5 I
5] 3= || 93 §§3 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION .
(=} 1 .
wz |o © |D NOTES G
EVT-9803-505 | SS 8/17/22 1.20}20.0 - 21.5
| 25 25_
EVT-9803-506 | SS 10/23/26 | 1.40]25.0- 26.5'
] ) 27.0-33.0
Sandy SILT
i N Grayish brown, dry, medium to fine grained, medium dense to dense
gravel, subrounded to round.
L 4 [Glacial Till]
| 30 30_|
EVT-9803-507 | SS 20/40/48 | 1.20]30.0 - 31.5" J Niederkomn says it drill
like sand about 33",
g 7
“.telo] 33.0-39.0°
‘SAND
B 1 Brown, gray. and white, coarse 10 medium grained clean sand, medium
dense, slightly moist to moist. .
| 35 [Advance Outwash]
EVT-9803-509 { SS 15/21/26  {1.50|35.0 - 36.5"
-
i EVT-9803-510 [ SS 8/16/13 1.00}37.5- 39.0'
| 40 40_| ;
o E
5 as_| wik
s 4 -
" 7 ——
| s0 50

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98
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D LAY M S ST

HYDROMETRICS INC.

Consuiting Scientists and Enginéers

Till Boring

Hole Name: TB-.4

=

Tacoma, Washington

Date Hole Started: 03/31/98 Date Hole Finished: 03/31/9

Client: Asarco
N WELL COMPLETION Y/N DESCRIPTION INTERVAL
Project: Smelter Area Investigation
. Well Installed? N
County: Snohomish State: WA .
Surface Casing Used? N
Property Owner: Asarco ]
- ) Screen/Perforations? N
Legal Description: 450 Pilchuck Path
. . Sand Pack? N
Descriptive Location: SW corner of back yard
Annular Seal? N
Surface Seal? N
Recorded By: J Swortz
- . DEVELOPMENT/SAMPLING
Drilling Company: Hydrometrics, Inc.
. . Well Developed? N
Driller: J Niederkorn
. Water Samples Taken? N
Drilling Method: Hollow Stem Auger .
. . Boring Samples Taken? Y N/A 51t
Drilling Fluids Used: None

Purpose of Hole: Extent of Glacial Till
Target Aquifer: N/A
Hole Diameter {in): 8.5
Total Depth Drilled (ft):

Date: 04/02/98
MP Description:
915

Static Water Level Below MP: 29

Ground Surface
MP Height Above or Below Ground (ft): N/A

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (ft):
MP Elevation (ft):

Remarks: Boring drilled with a Mobile Drill B-61 with 4 1/4™ (ID) Hollow Stem Auger. Samples obtained with a 2° split spoon, and A" Rod under a
140 Ib., 30" drop, winch release safety hammer to 50°. Switched to a 3" split spoon using *N* rod under a 300 Ib., 30" drop, winch release safety
hammer. Boring abandoned with bentonite grout, bentonite chips, and 1’ concrete cap with an aluminum identification tag. ’

GEOTECH EVTSA-QHYD-TUC.GDT 8/5/98
I

| wg |u.] s [E| DRILLINGAND |8
= S I
g =S |3%] 93 |38 GEOTECHNICAL |z GEOLOGICAL DESCRIPTION
a <> - @3 (9T s
hZ o NOTES 5
SS 1/0/12 1.50[0.0 - 1.5 300# hammer, 3" split Yoy 00-20
spoon. , --.,] Silty LOAM
- + ] Brown, moist 1o wet.
REA [Fit)
i 20-80
Sandy SILT
- Brown, wet, dense.
[Glacial Till)
| s
SS 49/50-3 0.00(5.0 - 6.5' 140# hammer, 27 split
| spoon.
- i
5 80 -23.0
Silty SAND '
i Gray trace orange motiling, fine grained, dry, hard, trace 1/4* subangular |
to subrounded gravel; Becomes silty at 20",
10 |Glacial Till) ,
SS 14/57-6 0.50{10.0- 1.5 )
i
i
15
SS 37/50-4 0.30]15.0- 16.5
| 20
Continued Next Page Sheet 1 of 4




HYDROMETRICS INC. ____Till Boring

Consulting Scientists and Engineers Hole Name: TB-4 ©.
Tacoma, Washington £

Date Hole Started: 03/31/98 Date Hole Finished: 0243/9.

_ (Continued) K")
z| wg& |4, w5 (5| DRILLINGAND [8]
5| 32 |3%| 83 |3% GEOTECHNICAL |£| GEOLOGICAL DESCRIPTION ..
0 D < Qo O~
6z |@ @ NOTES %
SS 60/50-4 0.50120.0 - 21.5°

23.0 - 39.0°

Gravelly Sandy SILT

Gray, dry, dense to hard, some 1/4* subrounded gravel.
[Glacial Till]

25

57/50-3 0.50]25.0 - 26.5" Outside of spoon wet.

‘
\\‘ \
R

AR
\\‘“\‘\\\\z~

XD
9.\\'-

AN
RN

30

N

N\
R

49/50-2 0.50{30.0- 31.5

\\.\

D
O
MR

W
N

‘.-.
)
\t\\
SANY,

RO
R

100-4 0.30|35.0- 36.5

39.0-43.0'

© SAND

Gray, wet, medium to fine grained, some 1* and smaller rounded gra;- !

46/50- 1. 40.0-41.5 2
8/303 . 50140.0-41.5 {Glacial Till]

43.0-71.0°

SILT

Gray to dark gray, moist to wet, medium dense; Some 2" subroundec
gravel (20-30% at 50-53’); Sorne medium to fine grained sand

45 interbedded at 55’ and 30-40% from 64-71".

31/50-4 0.60(45.0 - 46.5' {Glacial Till]

S0

17/50-4 0.50]50.0 - 51.5’ Switch to 300# hammer
and 3° split spoon.

Q

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98
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HYDROMETRICS INC.

Consulting Scientists'and Engineers
Tacoma, Washington

Till Boring

Hole Name: TB-4

(Continued)

SAMPLE
NUMBER
SAMPLE

TYPE

DRILLING AND
GEOTECHNICAL
NOTES

BLOW
COUNT
RECOVERY]
(feet)
GRAPHICS

GEOLOGICAL DESCRIPTION

HYD-TUC GDT 8/5/98

e

GEQTECH EVTSA

| 60

65

| 70

| 75

[ 85

S8

17/16/32 | 1.00{55.0 - 56.5'

28/50-3 0.75|60.0 - 61.5°

N
N

NN 3
AR

Q)
N
SANT

'.

>

9%,

=N

..
N
R

N

O
N

SS

LR

15/25/39 | 1.50(65.0- 66.5'

AR
D

N
R

Y
O

&§\
TNENAN

SS

25/30/50 11.00(70.0-71.5'

75

SS

30/50-5 0.90(75.0-76.5

71.0-76.4’

Silty SAND

Gray, medium to find grained, moist, dense with trace 1° subrounded
gravel.

[Glacial Tili]

80_]J

SS

25/50-2 0.50|80.0-81.5

76.4 - 85.5

Clayey SILT

Gray, dry, dense, trace sand and 1/4° subround gravel.
{Glacia! Till]

Continued Next Page

Date Hole Started: 03/31/98 Date Hole Finished: 03/31/98'
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HYDROMETRICS INC. Till Boring

Consulting Scientists and Engineers Hole Name: TB-4
Tacoma, Washington

{

Date Hole Started: 03/31/98 Oate Hole Finished: 029t

N\

T

GEOTECH EVTSA-1.GPJ HYD-TUC.GDT 8/5/98

(Continued)
>.
z| wg |u,| ;o [E] DRILLING AND
- =
& 3% %‘?_ 33 §;§ GEOTECHNICAL GEOLOGICAL DESCRIPTION
s 32 |3 ° |a NOTES
SS 32/50-5 1.00]85.0 - 86.5' 85.5-91.5
Sandy SILT
Light brown, dry 1o slightly moist, sand is line to medium grained: Sorr -
4 1/2° rounded gravel.
1 [Glacial Tili}
90 90

SS 100/50-5 ]0.90|90.0 - 91.5'

|95 95

100 100_|
|
105 105_}4 :
| 110} 110

| 115 115_]

_ _, Q

Sheet 4 of ./




' ‘ Smelter Area Investigation Report

APPENDIX C

Summary of Samples Collected and Lead
and Arsenic Concentrations Measured

JASITNSMELTER\SMELTER .RPT ’ October 6, 1998




SUVRHART OF SAMPLES ARALYZED FOR ARSENK: ARD LEAD

SITE CODE SAMPLE SITE SAMPLE sampleno.  SAMPLE memanks SAMPLED UNIT P
HAT _ _ _SR-529 interchanga - North Side | 04/08/98 'EVT-9804-329 1450
HA1 SR 529 Interchange - North Side . 04/08/98 EVT-9804-330 1455
HAY" T "SR.529 inferchange - North Side " 04/08:98 EVT-9804-331 1500
HA1 "SA-529 Interchange - North Side . 04/08/98 EVT-9804-332 1505
HA‘IO . .SR-529 Interchange - North Side . 04/09/98 EVT-9804-365 1345
HA10” "~ 'SR-529 Interchange - North Side © 04/09:98 EVT-9804-366 1350
HA10 """ 'SR:52g interchange - North Side | 04/09/98 EVT-9804-367 1385
Vs HMO . SR -529 Interchange - North Side . 04/09/98 EVT-9804-368 1400 4451t
HA10 7" "SR-529 interchange - North Side . 04/09/98 EVT-9804-378 1502 DUPLICATE 2-2.5 1t
HA1Y "SR-529 interchange - Central Median . 04/09/98 EVT-9804-353 950
HATY 7 'SR-529Interchange - Ceniral Median ~ 04/09/98 'EVT-9B04-354 955
HA1l SA-529 tnterchange - Central Median  04/09/98 EVT-9804-355 1000
HAatr SR 529 interchange - Ceniral Median  04/09:98 EVT-9804-356 10'50
HA11 “SR-520 Interchange - Central Median _ 04/09/98 'EVT-9804-356 1005
HA12 SR 529 Interchange - South Side _ 04/08/98 EVT-9804-320 1215
HA12 SR -529 Interchange - South Side - 04/08'98 EVT-9804-321 1220 . 11 _
HA12 _ 'SR.529Interchange - Soutn Side © 04/08/98 EVT-9804-322 1225 2251,
HA12 SR_529 Interchange - South Side 04/08/98 EVT-9804-323 1230 4-451M,
HA13 " 'SR.529 Interchange - North Side © 04/08/98 EVT-9804-341 1550 o6m.
HA13 SR 529 Interchange - North Side . 04/08/98 EVT-9804-342 1555 6in-1ft
HA13 _SR -529 interchange - Norh Side . 04/08/98 EVT-9804-343 1600 2:25 ll
HA13 .SR-529 interchange - North Side . 04/08/98 EVT-9804-344 1605
HA14 _SR-529 interchange - Norih Side 04/09:98 EVT-9804-361 1320
' . .SR-529 Interchange - Nonth Side - 04/09/98 EVT-9804-362 1325
- +SR-529 Interchange - Norh Side . 04/09/98 EVT-9804-363 1330,
"SR-529 Interchange - North Side . 04/09/98 EVT-0604-364 1335,
“SR-529 Interchange - Central Median ~ 04/09:98 EVT-9804-357 1040
SR 529 Interchange - Central Median  04/09/98 EVT-9804-358 1045
SR 529 Interchange - Central Median  04/09/98 EVT-9804-359 1050
SR 529 interchange - Ceniral Median  04/09/98 EVT-9804-360 1055
SR 529 Interchange - South Side 04/08/98 EVT-9804-324 1340
______SH -529 Interchange - South Side _ 04/08/98 EVT-9804-325 1345,
_SR-529 Interchange - South Side . 04/08/98 EVT-9804-326 1350
SR 529 Interchange - South Side 04/08/98 EVT-9804.327 1355 . >
SR 3-529 Interchange - South Side . 04/08:98 :EVT-9804-32B 1400 DUPLICATE 2-2.5
- Norin Side . 04/09/98 EVT-9804-373 1430 0-6in.
- North Side £ 04/09/98 EVT-9804-374 1435 Bin1 i
- North Side . 04/09:98 EVT-9804-375 1440
SR - North Side © 04/09/98 EVT-9804-376 1445
SR 529 Imerchange - Central Median  04/09/98 EVT- 9804 345 905,
SR 529 intarchange - Central Median ~ 04/09/98 EVT-9804-346 910,
_ " 8R-5291nterchange - Central Median ~ 04/09:38 EVT-9804-347 915 )
SR 529 Interchange - Central Median 04/09/98 EVT- 9804 -348 920 4.4, 5 h
SF! 529 Interchange - Central Median ~ 04/09/98 EVT- 9894 '377- 1402 DUPLICATE 228 ——
A4 __$5529 Interchange - South Side 04/08'98 EVT- -9804-312 1135 _0 -6in.
HA4 _.SR-529 interchange - South Side . 04/08°98 EVT-9804- 313 1140
HA4 _§_Fl 529_ Interchange - South Side . 04/08:98 EVT- -9804-314 1145,
4 _ ) I -South Side  04/08:98 EVT-9804-315 1150
S 529  Interchange - North Side . 04/08'98 EVT- 9804 333 1510
S 529  Interchange - North Side 04/08/98 EVT- -9804-334 1515
""SR-529 Interchange - Nomth Side " 04/08:98 EVT-9804-335 1520
. SR: 529 Interchange - North Side . 04/08/98 EVT- 9804 -336 1525
_SR-529 Interchange - North Side | 04/09:98 EVT-9804-369 1410,
- North Side | 04/09/98 EVT-9804-370 1415
- North Sioe 04/09/98 EVT- 9804 3N 1420
H/ e SR 529 lnterchange - North Side . 04/09.98 EVT-9804-372 1425
HA7 SR 529 Interchange - Central Median  04/09/98 EVT-9804-349 930,
HA? __ SR-529 interchange - Central Median ~ 04/09:98 EVT-9804-350 935,
HA7 . 8R-529 Interchange - Central Median _ 04/09:98 EVT-9804-351 940
HAB " "SA-529 Inlerchange - South Side " 04/0B/98 EVT-9804-316 11855 )
HAB, _ . sRA.529 Interchange - South Side " 04/08/98 EVT-9804-317 1200 WET CHEM
HAB SR 529 Interchange - South Side . 04/08/98 EVT-9804-318 1205
HA8 SR 529 Interchange - South Side 04/08'98 EVT-9804-319 1210,
HAg ~ ' "SR-529 interchange - North Sige " 04/08:98 EVT-9804-337 1530
HAg __SR-529 Interchange - North Side 04/08'98 EVT-9804-338 1535
HA9 SR 529 3 Interchange - North Side ' 04/08/98 'EVT-9804-339 1540
HAg _ SH 529 Interchange - North Side " 04/08:98 EVT-9804-340 1545, -4, | ).
SA1 "Roasting Area - Dust Chambers 03/23:98 EVT-9803-363 1530, o111 'Smeiter Debris 1427 1038 _ .
SA1 _Roasting Area - Dust Chambers © 03/23'98 EVT-9603-364 1535, 121t " Smetter Debris 682 387
SA1 . _Roasting Area - Dust Chambers £ 03223'98 EVT-9803-365 1540 23t Smelter Debris 818, .89,
SAL . Roasting Area - Dust Chambers | 03/23/98 EVT-9803-366 1545 ‘341t Smelter Debris 320 A7
SA1 __ ..Roasting Area - Dust Chambers ' 03/23:98 EVT-9803-367 1550 4asn Smeller Depris 3841
SA1 _ _ Roasting Area - Dust Chambers 0323:98 EVT-9803-368 1555 6-6.251. Smener Debris 515
SA0 .South of Arsenic Process Area 03/19:°98 EVT.9803-3258 955, o1 h F||| . 312.
SA10 B Sou!h of Arsemc Process Area ' 0319:98 EVT-9803-326 1000 -2n Fill wu
SA10 " "Soutn of Arsenic Process Area . 03/19:98 EVT-9803-327 1005 230 R 70,
SA10 _.South of Arsenic Process Area | 03/19/98 EVT-9803-328 1010, 34 G wu
“South of Arsenic Process Area 01998 EVT-9803-329 1012/ DUPLICATE 3-4 1. Fill 10U
__South of Arsenic Process Area | 03/19:98 EVT-9803-330 1015 asu R R
" “South of Arsenic Process Area © 03/18:98 'EVT-9803-310 1500 o1h " T Fin (Loam) . 258,
_"South of Arsenic Process Area ' 03/18:98 EVT-9803-311 1505 e TR 221
" “South of Arsenic Process Area | 0318/98 EVT-9803-312 1515 230 RN oy .
" South of Arsenic Protess Area _ 0318198 EVT-9803-313 1520 344 TFi ALAY) U
00B\D6EE06S\00PE\HEL\ VDB ADAT APROJE CTI0668\Datasum xls Page 1 &/5/98, 8:30 AM



sqm_n_ﬂ;\_n_y_qs_gg_n_ﬁ_m._ggw}u.vzso FOR ARSENIC AND LEAD . e
T N L L . ANALYTICAL RESULTS
SAMPLE SAMPLE SAMPLE As Po
sng_cfcf SAMPLE SITE _DATE SAMPLE NO. TIME 'HFI-AAR.KS. OEPTH, SAMPLED UNIT
sAant South of Arsenic Process Area _ oX18/98 EVT 9803-314 1528 45 Glaaal T|I|
SA12 “South of Arsanic Process Area . 03/19/98 €VT-9803-339 wss T esn T
SA2 “Souih of Arsenic Process Area . 03/19/98 'EVT-9803-340 1100 . 12t Smelter Debris
SA12 “South of Arsenic Process Area © 03/19/98 EVT-9803-341 1105 2an T Fil
South of Arsenic Process Area © 03/19/98 EVT-0803-342 110, 3an Fill
____South ol Arsenic Process Area . 03119/98 EVT 9803-343 115, 4-5n . Fin
stack Area | 0v25/98 EVT-9803-414 1430 011t Fill
| 03/25/98 EVT-9803-415 1435 R E-1 T
" stack Area | 03/25/98 EVT-9803-416 1440 23 Glaciat Til
" stack Area | 03/25/98 EVT-9803-417 1445 _ 34%  GlacialTi
" “Stack Area | 03/25/98 EVT-9803-418 1450 451 " Glacial Tih_
__Stack Area | 03/25/98 _EVT-9803-419 1500 DUPLICATE 3-4 ft. ~_ Glacial Tilt_
“Stack Area | 0/23/98 EVT-9803-385 1640 0 Rl
\ _Stack Area - 03/23/98 EVT-9803-386 1645 -2t Fin
SA14 Stack Area | 032398 'EVT-9803-387 1650 23N Fill
SA18 T "stack Area " 03/23/98 EVT-9803-388 1655 341t Glacal Til
SA14 .. _Stack Arca . 03/23/98 EVT-9803-389 1700 451, ‘Glacial Til
__Stack Area | 03/23/98 EVT-9803-390 1705 DUPLICATE 0-1 1. Fill
" stack Area | 03/25/98 EVT-9803-398 940 Co-tn. T smener Debns
""Stack Area | 025/98 EVT-9803-399 945’ 12 “Smelter Debris
SA1S ‘Stack Area | 0v25/38 EVT-9803-400 950 o ean _Glacal Til
SA15 " """ ’stack Area | 03/25/98 EVT-9803-401 955 ‘34t " Glaciai T
SA1S " Stack Area " 0/25/98° EVT-9803-402 1000 a5t “Glacial Ti
SA16 _ Stack Area | 03/25/98 EVT-9803-408 135 Jo-1tt. Smelter Dedris
SA16 - _ Stack Area . 03/25/98 EVT-9B803-409 1140 1-2h. Smelter Debris
SA16 _ . .Stack Area . 03/25/98 EVT-9803-410 1145, 23t _Smeiter Debris
SA16 | "'stack Area | 03/25/98 EVT-9803-411 1150 3an ‘Glacial Tii
_.Stack Area | 0/25/98_EVT-9803-412 1155 4S5t Glacual Tin
_ Stack Area " 0%/25/98 EVT-9803-413 1200 DUPLICATE 2-31t.”  _ Smelter Debris
X Slack Area . 03/25/98 EVT 9803-403 1030 oth _Smelter Debris
. S(ack Area . 03/25/98 EVT -9803-404 1035 20 Smeller Debris
" Stack Area | 03/25/98 EVT-9803-405 1040 ‘230 Glacial Til
Slack Area . 03/25/98 EVT -9803-406 1045 34 _Glao_ual il
_ Slack Araa . 03/25/98 E_VT -9803-407 1050 45t Glacial T
_'Stack Area . 03/25/98 EVT-9803-420 1530 _ ot Fill (Loam)
__Stack Area | 03/25/98  EVY-0803-421 1835 T ven TURm
| 03/25/98 EVT-9803-422 15400 23w RN
. . | 03/25/98 EVT-9853-423 1545 7 7 T34t T GlagialTin __
“Stack Area | 03/25/98 _EVT-9803-424 1500 | 7 _astn. | GlacalTil__
_stack Area | 0%25/98 EVT-9803-424 1550 TTast | GlagalTin
__Medora Way " 03/30/98_ EVT-9803-453 1610 "o-vm_ Fill (Loam),
“Madora Way | 0W30/98_ EVT-9803-454 16157 " Tren DT Fin (oam)
Medora Way . 03/30/98 EVT 9803- 455 1620 234 Glacial Til
_ Medora Way _ " 03/30/98 EVT-9803-457 1625 34t _Glacial Tl
___Medora Way | 03/30/98 EVT-9803-458 1630 | 451 “Glacial Till )
ting Area - Dust Chambers i 03/23/98 EVT 9803 369 820 Lo Road PavemenyBase Fill
_._Roasting Mea DOust Chambers . 03/23198 EVT 9803-370 825 1-2f. __ Smeller Debns
_._.Roasting / Area Dust Chambers __03/23/98 EVT -9803-371 830 . 2 3f _ GlacialTill
_Roasting Area - Dust Chambers .. 0yey/es EVT 9803 372 83s ) 3-4 fl.  _ Glacial Till
ting Area - Dust Chambers i 03/23/98 EVT 9803-373 840 5 6 1. _ _Glacial Tili
_Roasting Area - Dust Chambers . 03!23/98 EVT _9803 374 845 6-7 t._ _  Glacial Tih =
. ..Roasling Area - Dust Chambers A 03/23/98 EVT -9803-375 | 850 DUPLICATE 4ft.  Glacial Tit
_ 'Medora Way ) " 03/30/98 EVT-9803-448 1515, ovh _Fil (Loam)
“Medora Way 03/30/98 EVT-0803-449 1520 ‘12 Fill (Loam)
_Medora Way 0/30/98 EVT-9803-450 1525 . 23r ___  Glaciat Til
_Medora Way " 02/30/98 EVT-9803-451 1530 34t Glacial Ti
_ Medora Way " 03/30/98° EVT-9803-452 1535 ~esn Glacial Til
sa21” " " "whitehorse Trail 03/30/98 EVT-9803-444A 1420 o Fill (Loam)_
sa21_ | “Whitehorse Trail | 03/30/98 EVT-9803-4448 1425 12 “Fill (Loam)
SA21° " “whnitehorse Trail 0330/98 EVT-9803-445 1430 231 Smeiter Debris
SA21 _ _ Whitehorse Trail | 03/30/98 EVT-9803-446 1435 ‘34 ‘Smelter Debris
SA21 7 whitehorse Trail | 03/30/98 EVT-9803-447A 1440 456 Glacal TH
SA21 _wnitehorse Trail 03/30/98 “EVT-9803-4478 1445 DUPLICATE 0-1 1. Fill {Loam) ) ) 304
SA22  _ Medora Way " 04i08/98 EVT-9804-306 907 o 'Road PavementBase Fill a2 20U
SA22 " "Medora Way " 04/08/98 EVT-9804-306 907 ‘011 Road PavemenuBase Fill a7 V]
SA22. _Medora Way © 04/08/98 EVT-9804-307 910 Co1en _Road Base Fi 20 10
552_2_ . 04/08/98 EVT 9804 308 915_ . _2-3 ft. Road Base Fill 20_ .11.
SA22 04/08/98 EVT-9804-309 920 34 "Road Base Fill 30 50
SA22 B © 04/08/98 EVT-9804-310 925 ‘45N Glacial Tl 10U 10U
SA22 7 Medora Way | 04/08/98 EVT-9804-311 930 DUPLICATE 4-5 1t. “Glacial Tilt ou 10u
Sa23 " 'SR 529 Median 03/26/98 EVT-9803-425 830 o1h Fill {Loam) 25 C21,
SA23 _SF 529 Median | 03/26/98 EVT-9803-426 835 R ‘Glaciat Till 2 28
SA23 SR 529 Median " '03/26/98 'EVT-9803-427 840 2.3 ‘Graciat Til 10U 19
SA23 "SR 529 Medgian ' 03/26/98 EVT-9803-428 8as’ 3-4ft.  Glacial Til 12 82
SA23 _ SR 529 Meaian | 03/26/98 EVT-9803-429 850 ‘a5t “Glacial Till 10U .36
SA23 __SA 529 Median ' 03/26/98° EVT-9803-430 855 DUPLICATE 4-5 11, ‘Glacal Til 10u 3
SA24. " East Marine View Drive ' 04/01/98 EVT-9804-300 14:40 WET CHEM 0-1 1t “Road Pavement 18U 20U
East Marine View Drive _ 04/01/98 EVT-9804-301 1445 121, "Road Base Fill 10U 10y
__East Marine View Drive © 04/01/98 EVT-9804-302 1450 2:3n. “Glaciat Til 36 63,
..East Marine View Drive " 04/01/98 EVT 9804 303 1455 34t _Glacial Ti 10U RCAY
__East Marine View Drive " 04/01/98 EVT- QBOA 304 1500 45 GIac-aI Tin A AY) 17,
" South of Arsenic Process Area | 03/18/98 EVT-9803-315 1640 . ‘0ttt” 'Road PavemenuBase Fill 249’ 36
South of Arsenic Process Area ' 03/18/98 EVT-9803-316 1645 121 Road Base Fill 429 43
00BV66EVES\O0PE\HE L\ IRBKADATAPROJECTVO668\Datasum als Page 2 8/5/98, 8:30 AM



SUMMARY OF SAMPLES ANALYZED FOR ARSENIC AND LEAD _

SAMPLE SAMPLE SAMPLE
SITE cope SAMPLE SITE “DATE .SAM.PFE NO. “rime REMARKS. DEPTH SAMPLED U.NIT m glkg)
SA25 "South of Arsenic Process Area . 0398 EVT-9803-317 1655 23n ‘Aoad Base Fill _ .
SA25 . Soulh ol Arsenic Process Area  018/98 'EVT-9803-318 1700 3-an _Road Base Em R 10 U
SA2s . Soulh ol Arsenic Process Area . 03/18/98 :EVT-9803-319 1705 DUPLICATE 3-4 1t. _Road Base Fill 10_U .
SA25 | Soulh ol Arsenic Process Area . 03/18/98 EVT-9803-320 1710 4-5ft. _ Road Base Fill o 140
SA26 Soulh of Arsenic Process Area 03/19/98 EVT-9803-321 855 o1t _Road Pavement/Base Fill .28
SA26 Soulh of Arsenic Process Area 03/19/98 EVT-9803-322 900 2n _Road Base Fit 10s.
SA26 . Soulh of Arsenic Process Area . 03/19/98 EVT-9803-323 905 2:3n _Road Base Fi
SA26 Soum of Arsenic Process Area 03/19/98 EVT- 9803 324 910, 34 _Road Base Fil
SA26 _— Somh of Arsenic Process Area 03/19/98 EVT- -9803- 325A 9:50, a5 Road Base Fill
SA26 R Soulh ol Arsenic Process Area . 03/19/98 EVT-9803- 325A . 915, 451t _Road Base Fill
SA3 Roasnng Area - Ore Shed . 03/26/98 EVT-9803-431 910 otn Loam
SA3__ | Roasting Area - Ore Shed ~ 03/26/98 EVT-9803-432 915 12t Sand
SA3 . _ Roasting Area - Ore Shed © 03/26/98 EVT-9803-433 920 2:31t. Glaciat Till_
SA3 _ . .R_oas_lmg Area - Ore Shed . 03/26/98 EVT-9803-434 925 3att Glacal Till
SA4 _Roasting Area - Southwest Part . 03/26/98 EVT-9803-391 800 o1 _Fill_{Loam)
SA4 _.Roasting Area - Southwest Part . 03/25/98 EVT-9803-392 805 121 _Smelter Debns
SAa B _Roasting Area - Southwest Pan . 03/25/98 EVT-9803-393 810 231t Glacial Till
sa4’ " " Roasting Area - Southwest Pan © 03/25/98 EVT-9803-394 815 34t ‘Glacial Till
SAd______ . _. Roasting Area - Southwes! Part  03/26/98 EVT-9803-395 820 451t _Glacial Til
SA4 | ”‘Roasting Area - Southwes! Pant . 03725/98 EVT-9803-396 825 S61t. _Glacial Till
SA4 _Roasling Area - Southwest Part . 03/25/98 EVT-9803-397 830 DUPLICATE 4-51t. ‘Glacial Till
SAS _Blast Furnace/Lead Refining Area 03/23/98 EVT-9803-376 1015 0-11t. _Fill (Loam) .
SAS . Blasl Furnace/Lead Refining Area 03/23/98 EVT-9803-376 1015 DUPLICATE 0-1 ft. _Fill {Loam) . e
SAS 'Bla_sl Furnace/Lead Refining Area 0372398 EVT-9803-377 1020 -2 ‘Smelter Debris 808 .
SAS Blast Furnace/Lead Retining Area ~ 03/23/98 EVT-9803-378 1025 2:31 _Smelter Debris . 47_'_ .
SAS Blast Fumace/Lead Refining Area  02/23/98 EVT-9803-379 1030, 3an ‘Smelter Debris 60
SAs A Blast Fumnace/Lead Relining Area . 03/23/98 EVT-9803-380 1035, a5 Smetter Debris L
SAS Blasl Furnace/Lead Relining Area 03/23/98 EVT-9803-381 1040 5-6 1. _Smelter Debris R 35, ..
SAS. "'Biast Fumace/Lead Refining Area  03/23/98 EVT-9803.382 1045 891 ‘Glacial Til a7 T
SAS | BlastFumace/Lead Refining Acea  03/23/98 EVT-9803-383 1050 11121, Glacial Til 280
SAS Blast Furnace/Lead Refining Area 03/23/98 EVT-9803-384 1085 14-15#.  Glacial Tilt 61 13
SA6 _ Arsemc Process Area - Ovens 03/20/98 :EVT-9803-353 940 O it Loam . B 3633 .M . 304
i 'Ags_emc Process Area - Ovens  03/20/98 EVT-9803-354 945 -2 _Loam/Smelter Debris 39777
_ .Arsenic Process Area - Ovens . 03/20/98 EVT-9803-356 1030 2:3f1 Smelter Debris 40938_ . "
_Arsenic Process Area - Ovens . 03720/98 EVT-9803-357 1035, 34t _Smelter Debris 33201 . -
7 assenic Process Area - Ovens 03/20198 EVT-9803-358 1100 DUPLICATE 0-1 . Ltoam 220834 215
" Arsenic Process Area - Ovens | 03/20/98 EVT-9803-359 1350 a5, ‘Glacial Tin 7903 Ja_ 10,
_“Arsenic Process Area - Ovens ' 03/20/98 EVT-9803-360 1355 S6ft. _Glacial Tt 1260 44"
" Arsenic Process Area - Ovens 03/20/98 EVT-9803-361 1425, 7591 Glacal Tin Tarei e
_ Arsenic Process Area - Storage Bn _ 03/19/98 EVT-9803-344 1310, 01t Fill {Loam)_ 19122
- Process Area - Storage Bin  03/19/98 EVT-9803-345 1315 a2t Fill (Loam) "'3g781
Arsen _Process Area - Storage Bin 03/19/98 EVT-9803-346 1330, 231 Fi i 14277 10
—_Arsenic Process Area - Storage Bin _ 03/19/98 EVT-§803-347 1335 34 Fill i 7476 _ou
_Arsenic Process Area - Storage Bin  03/19/98 EVT-9803°348 1430 ash. Fil 5245 0y
T Arsenic Process Area - Storage Bin  03/19/98 'EVT-3803:349 1435 561t Fi N L R [ 1 V] o
. Arsemc Process Area - Storage Bin  03/19/98 :EVT 9803 350 1437 DUPLICATE 5-6 #1. CFm _.loso __ . _10u
__ _Ars_emc_ Process Area - Siorage Bin  03/19/98 EVT- 980_3 351 1600 759ft.  Glacial Ti . 402 A
T arsenic Process Area - Storage Bin _ 03119/98 'EVT-9803-352 1610 10-19 1. Glacial Tt _ CTese “10u i
"South of Arsenic Process Area 0318/98 EVT-9803-305 1340 0-1t1. “Fill i 208 199,
“South of Arsenic Process Area . 0318/98 EVT-9803-306 1345 van T Fin ) -
03/18/98 1405 2:3#. _Glacial Til B
__South of Arsenic Process Area " 03/18/98 1410’ 3.4, Glacal T oo
“South of Arsenic Process Area | 0318/98 EVT-9803-309 1420 a5 Glacial Tin_
" South of Arsenic Process Area - 0318/98 EVT-9803-300 1245’ ot T oEm
Souln ol “Arsenic Process Area ) 03/18/98 _EVT-9803- 301 1250, 121 Pl B
“"South of Arsenic Process Area 03/18/98 EVT-9803-302 1305 2.3, Fill ) .
_South of Arsenic Process Area " 03/18/98 EVT-9803-303 1310 340 ‘Glacial Til 1189 221 .
" "south of Arsenic Process Area | 03/18/98 EVT-9803-304 1325 st “Glacial Til L I L
'SR 528 Hwy Interchange - Freld D #1  04/03/98 EVT-9804-600 1330 'SURFACE Fill/Soil LY 35
R 529 Hwy Interchange - Field 1D 42~ 04/03/98 EVT-9804-601 1335 'SURFACE  FilvSoil 82 364
R 529 Hwy Interchange - Fieid ID #3  04/03/98 'EVT-9504-602 1340 SURFACE Fit/Soil 15 14
SRS 529 Hwy Interchange - Field ID #4  04/03/98 :EVT-9804-603 1345 SURFACE FivSoil _..Ba . 403
SR 529 Hwy Interchange - Fielo ID #4 ~ 04/03/98 EVT-9804-604 1350 DUPLICATE SURFACE FiliSoil 65 329
'East Marine View Drive © 04/01/98 EVT-9804-520 84S 2350 Fl . 46, 27 Ja
_East Marine View Drive ' 04/01/98 EVT-9804-521 850 5651 Fil 48 417
Zast Marine View Drive | 04/01/98 EVT-9804-522 855 10-11.51.  Glacial Til 695 6344
| 04/01/98 EVT-9804-523 900 15-16.511. _Glacial Til 455 1344
04/01/98 EVT-9804-524 905, '20-21.5tt. _Glacial il 197 T 204
04/01/98 EVT-9804-525 910’ 25-26.5h.  Glacial Tilt 201 100004,
_East v 04/01/98 EVT-9804-526 915 '30-31.5t  Glacial Tl 120, LRV
 .___. EastMarine View Drive 04/01/98 EVY-9804-527 920 35-36.5 1. Fluvial Sand 76, . T10uus
TBY _ __ East Marine View Drive | 04/01/98 EVT-9804-530 935 DUPLICATE 2-351t.  Fil .60, 54744
81 'East Marine View Drive ' 04/01/98 'EVT-9804-519 840 WET CHEM 0-0.51t.  Road Pavement 18U 20U
To2 ..East Marine View Drive 03/31/98 EVT-9803-511 1345, 0-0.51t.  Road PavemenuFill 10U 10U
B2 _East Marine View Drive | 03/31/98 EVT-9803-512 1350 2350 Fil 115
782 _East Marine View Drive ' 03/31/98 EVT-9803-513 1355’ 5.65M  Fil 28 )
TB2 ._East Marine View Drive | 03/31/98 EVT-9803-514 14:00 10-11.54. Fil a7’
TB2 © 03/31/98 EVT-9803-514 1400’ 101,50 Fin a7
82 _ 03/31/98 EVT-9803-515 1405 15-16.5 0. Glacial Tin 502
782 03/31/98 EVT-9803-516 1410 20-21.51.  Glacial Twl 15
TB2 _"East Marine View Drive 03/31/98 EVT-9803-517 1415 '30-31.5#t  Glacial Till 10U
782, East Marine View Drive  03/31/98 EVT-9803-518 1420° '35-36.5M1.  Fluvial Sand 10U
T83 ~"EastMarine Viaw Drive ~ 03/31/98 €VT-9803-501 805 2:35M1._ Road Base Fil 218
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PLES ANALYZED FOR ARSENIC AND LEAD
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SAMPLE SAMPLE SAMPLE
SITF CC_)DE SAMPLE SITE Date SAMPLE NO. TME REMARKS _ DEPTH SAMPLED UNIT
TB3 ‘East Marine View Drive | 03/31/98 EVT-9803-502 810 5-6.51  Glacial Till _
83 . _‘Easl Maring View Driva . 03/31/9_8__E\{T -9803-503 815 10115 N Glaua! T A
83 _ East Maring View Drive . 03/31/98 _EVT-9803-504 820 '15-16.5fi. Glacal Till
TB3 _East Marine View Dnve © 03/31/98 EVT-9803-505 825 20-21.51,_ Glaclal T
83 _ East Marine View Drive . 03/31/98 EVT-9803-506 830 25265 o _G_Igt_:n__al_ Till
TB3  East Marine View Drive . 03.’31/98 EVT -9803- 507 835 30-31.5ft.  Gtacial Tilt
783 East Manng View Drive 03/31/98_EVT-9803-508 840 DUPLICATE 15-16.5 1. Glacial Till
TB3 ~_ East Marine View Dnve _ 031798 EVT-9803-509 920 35-36.51. Fluvial Sand
TB3 _East Marine View Drive . 03/31/98 _EVT-9803-510 925 37.5-39. Fiuvial Sand . 0.
TB3 | _East Marine View Drive . 03/31/98 EVT-8803-500 8.00 WET CHEM 0-51. _ _ Road PavemenuBase Fil” 18U 20U
TP10A _Stack Area - Flue Structure 03/20/98 EVT-9803-163 910 O-11t. . _FlII_ (Loam)_
TP10A ‘Stack Area - Flue Structure . 03/20/98 EVT-9803-164 912, 1-2ft.  Smelter Debris.
TP10A _  Stack Area - Flue Structure © 03/20/98 EVT-9803-165 914, 23 . Smetter Debris
TP10A _Stack Area - Flue Structure . 03/20/98 _EVT -9803-166 916 34n Smeller Debris
TP10A _Stack Area - Flue Structure . 0¥20/98 EVT-9803-167 918, 45t “Smelter Debris
TP10A  Stack Area - Flue Stnucture . 0320/98 EVT-9803-168 920 56Mm Fm
TP10B _Stack Area - Flue Struclure . 032098 EVT 9803-156 840, o h Smener Debris
TP10B  __  Stack Area - Flue Structure . 03/20/98 E_VT -9803-157 | 842 et Smeller Debris
TP10B__ _  Stack Area - Flue Structure . 03/20/98 .EYT_9803 158 844 2:3n. . _Smeller_ Debris
TP10B _Stack Area - Flue Structure . 03/20/98 EVT-9803-159 846, 3att Smelter Debris
TP108 _Stack Area - Flue Structure . 03/20r98 EVT 9803-160 848, 45N, . Smetter Debris
TP10B _ _Stack Area - Flue Structure . 03/20/98° EVT 9803 161 850, sef. Sm_e_l!e_v Debris_
TPiOB Slack Area - Flue Structure . 03/20/98__EVT-9803 162 852 DUPLICATE 0-1ft.  __ Smelter Debris
TP10B:BH  Adjacent to TP10 . 04/06/88 EVT-9804-100 1420, 561 “Smeiter Debris
TP10B-BH - Adjacen to TP10 _ 04/06/98 EVT-3804-101 1425, 7M. Glacial Til_
TP10B-BH = Adjacent 10 TP10. . 04/06/98 EVT-9804-102 1430 8ot " Glacial il
TP10B-BH _ Adjacent to TP10 04/06/98 EVT-9804-103 1435 10-11 4, Glacial Till
TP10B-BH __Adjacent to TP10 04/06/98 EVT-9804-104 1440 DUPLICATE 10-11 #t. " Glacial Til
TP11A  ~  Stack Area - Flue Structure _ 0¥19/98 EVT 9803151 1615, 0-1 1t Fill (Loam)’
TP11A . Stack Area - Flue Structure R 03/19/98 EVT-9803-152 1617 121 Smeller Debris
TPHA _Stack Area - Flue Structure 03/19/98'_EVT -9803-153 1619 2:3h Smeller ‘Debris
TP11A Stack Area - Flue Structure . 03/19/98 EVT-9803-154 1621 34t Smaller Debris
TP11A _Stack Area - Flue Structure | 03/19/58 EVT-9803-155 1623 asf._Fil
TPl‘I_B__ __ .. Stack Area - Flue Structure 03/19/98 EVT-9803-145 1530 Oo-1h. Flll (Loam)
TP11B Stacl-. Area - Flue Structure A 03119/98 EVT 9803 146 1832 -2t Smeuer D_el_:gns .
TP118 Slack Area - Flue Siructure . 03/19/98 EVT 9803-147 1534 231
TP11B "“Stack Area - Flue Structure . 03/19/98 EVT-9803-148 1536 3-4h
Slack Area Ftue Structure . 03/19’98 EVT- 9803-149 1538, 451
Slack Alea Flue Structure . oan 9/98 EVT -9803-150 15.00 561,
. Slack Area Flue Structure i 0v19/98 _E_\_/T 9803-150 1540 561
I " "Adjacent 1o TP11 © 04i07/98 _EVT-9804-109 820 5611
118:BH  Adjacentio TP11 | 04/07/98 EVT-9804-110 825 TN
TP118-BH _ Adjacentto TP11 | 04/07/98 _EVT-9804-111 830 1
TP11B-BH __A_d@c_e_nl o TPt K 04/07/98 EVT 9804 112 835, 101111 G | Til
TP11B-BH _ Adjacentto TP11 | 04/07/98 EVT-9804.113 840 121351, Glacial Tl
TP11B BH _Adjacent to TP11 . 04/07/98 EVT 9804- 114 845 DUPLICATE 8-9 . _ Glacial Tin
‘Roaster Area - Southeast Roaster  03/20/98 EVT-9803-169 1100 o1 Filt (Loam)
o Rgg__sl_e_r Area - Southeast Roaster . 03/20/98 EVT 9803 170 1102 12t  Smelter Debns
_ Roaster Area - Southeas! Roaster . 03120198 EVT 9803- 171 1104 2-3n._ Smelter Debris
) Roaslev'Area Southeast Roaster . 03/20/98 EVT 9803-172 1106 341 _Smelter Debris
Roasler Area - Soulheasl Roaster . 03/20198 EVT 9803 173 851, 4-5ft. ___ Smelter Debris
Roasler Area Southeast Raaster i 03/20198 EVT 9803-174 R 1110 56ft___ _Smetter Debns
Ad;acem 10TP3 i 03/23/98 EVT 9803- -175 1315, 561t Smeter Debris
__Adjacent to TP3 . 03123198 EVT 9803- -176 1320, 671t . Smelter Debns
_A_cljacem to TP3 . 03/23/98 EVT 9803-177 1325, 7-8M. Glaaal T _
"Adjacent to TP3 | 032398 EVT-9803-178 1330 8-9ft. _ GlacialTill
“"Adjacent 1o TP3 03/23/98 EVT-9803-179 1335 ‘9100, 'Glacial Till
Adjacent to TP3 . 03123/98 EVT -9803- 180 1340 10-11 1 . Glamal T|||
_ Adjacent 1o TP3 | 032398 EVT-9803-18% 1345 DUPLICATE 10-11 ft. | Glacial Till
_Processing Area - Arsenic Kitchens  03/18/98 EVT-9803- 112 1200 o Fin (Loam) 162
_Processing Area - Arsenic Kitchens  03/18/98 EVT-9803-113 1202 1211, Smelter Debris 1981, (144,
Processing Area - Arsenic Kitchens 03/18/98 EVT 9803-\ 14 1204 23 " “smatter Debns 8799 _. 533
‘Processing Area - Arsenic Kilchens 0¥/18/98 EVT 9803-115 1206 34 _Smeller Debns/Filt 32918 468,
| 'Processing Area - Arsemic Kitchens  03/18/98 EVT-9803-116 1208 4-51 _ _ Fil/Glacial Til 4724 30 )
‘Processing Area - Arsenic Kitchens  03/18/98 EVT-9803-117 1210, 561t Glacial Ti 1600 .16,
“Processing Area - Arsenic Kitchens _ 03/18/98 EVT-9803-118 1212 DUPLICATE 3-4 ft. Smelter Debris/Fill 31998 544
_ . Adjacent to TP4 . 04/07/98 EVT-9804-120 1500 5-6ft.  Glacial Tl o
_ Adjacentto TP4 . 04/07/98 EVT -9804-121 1505 671 _Glacial Tul _
. Adjacentto TP4 . 04/07/98° EVT '9804-122 1510 89n  Glacial Til . RiAY .
. Adjacent 10 TP4 | 04/07/98 EVT-9804-123 1515, 10-11 1t Glacial Till 206 10Uy
"Processing Area - Arsenic Kiichens  019/98 EVT-9803-126 840, o1t Fill (Loam) 161 A3,
“Processing Area - Arsenic Kifchens  03/19/98 EVT-9803-127 842 12n _Smelter Debris 5370, .92 _
. Processing Area - Arsenic Kitchens  03/19/98 EVT 9803-128 844 23t Fu 2777 .34
_ Processing Area - Arsenic Kitchens  03/19/98 EVT 9803- 129 846 Jaf _Glacial Tin 827 13
Processing Area - Arsenic Kiichens 03/19/98 'EVT-9803-130 848, 451 _Glacial Tin 502 Rl
_Processing Area - Arsenic Kilchens _ 03/19/98 EVT-9803-131 850 DUPLICATE 1-2 . ‘Smetter Debns 5082, 83 .
. Processing Area - | Arsemc Kilchens ~ 0/18/98 EVT-9803-106 1020 0-1h. Smelter Debris 4373, 289
A __Processing Area - Arsenic Kiichens  03/18/98 EVT-9803-107 1025 .1 2t Smelter Debris 12487, ‘asg’
TP6A_ _  Processmg Area- Arsenic Kiichens  03/18/98 EVT-9803-108 1030 2:3m. _ Fil 9726 _ 38
TP6A ng Area - Arsenic Kitchens 03/18/98 EVT-9803-109 1035 34t Fi 9252, _ 29 B}
TP6A' __ Processing Area - Arsenic Kilchens  03/18/98 | EVT-9803.110 1040 45 _Glaciat Tut 4305, Jou |
TPEA _ _  Processing Area - Arsenic Kitchens  03/18/98 EVT-9803-111 1045 .5-6 . Gacial Tilt 3235 Jou
TPeA-8H Adjacent 10 TP6A 04/07/98 EVY-9804-115 1140 S6 1 Glacial Tit 2335 RRY)
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SUMMARY OF SAMPLES ANALYZED FORARSENICANDLEAD . . . e

e — - e e L L LI ANALYTICAL RESULTS
SAMPLE SAMPLE As

STECODE  SAMPLESTE . DATE  SAMPLEND. Tryg REMARKS. | SAMPLEDUNT _mepo)__._(mehg)

TP6A-BH__ Adjacemlo TP6A | 04/07/98 EVT-9804-116 1145 Glaciat Til 383 ou

TP6A-BH _Adjacent 1o TP6A ... 04/07/98_EVT-9804-117 1150 10U

TP6A-BH Adjacent to TP6A ... . 04/07/98 EVT-9804-118 1155

TP6A-BH  Adjacent to TP6A " 04/07/98 EVT-9804-119 1235 _ Glacial T o

TP6B ....Processing Area - Flue Structure . 03/18/98 EVT-9803-100 9:00 _._Smaelter DebrisLoam ___

TPEB Processing Area - Flue Structure . 0/18/98 EVT-9803-100 900, _0-an.  Smelter DebrisLoam

TPEB .. .Processing Area - Flue Structure ~ 0¥/18/98 EVT-9803-10% 90§ V-2ft. _ _ Smelter Debris

TP6B . Processing Area - Flue Structure _ _ 03/18/98 EVT-9803-102 910 2314 Fill i

TP6B___ Processing Area - Flue Struciure ' . 03/18/98 EVT-9803-103 915 ) 3-4n _F0

TP6B __  Processing Area - Flue Struciure 03/18/98 EVT-9803-104 920 _4-5hn  _  Gleca Tl _

TP6B_  _ Processing Area - Flue Struclure 03/18/98 EVT-9803-105 = 925: 5-6#t. _  GlacialTin _

TP7 . Processing Area - Dust Chambers | 0319/98 EVT-9803-132 L. lo22. _O-vsFill (Loam) .

TP7 . Processing Area - Dust Chambers  03/19/98 EVT-9803-133 1024 1-2ht, __ Smelter Debris

TP7 7" 'Processing Area - Dust Chambers ~  03/19/98 EVY-9803-134 1026, " Smelter Debris

TP7 _ _ Processing Area - Dust Chambers 03/19/98 :EVT~9803-135 . 1028 _Fr .

TP7 . .. Processing Area - Dust Chambers 03/19/98 EVT-9803-136 1030 R

TP7 A Processing Area - Dust Chambers . 03/19/98  EVT-9803-137 1032 .. Glaciad Tl

TP7-BH ‘Adjacent 1o TP? ) | 04/06/98 EVT-9804-105 1655 | Glagat Til

TP7-BH_ ‘Adjacent lo TP8 04/06/98 EVT-9804-106 1700’ ‘Glacial Till

TP7-BH Adjacent to TP9 | 04/06/98 EVT-9804-107 1705 Glacial Tf

TP7-BH  Adjacentto TP10 04/06/98 EVT-9804-108 1710 . GlacalTib

P8 [Processing Area - Dust Chambers  ~ 03/19/98 EVT-9803-138 1340 011t Smelter Debris_

TP8 _Processing Area - Dust Chambers  03/19/98 EVT-9803-139 1342 1-2f. 7 Smelter Debris

TP8 _Processing Area - Dust Chambers | 03/19/98 EVT-9803-140 ) 1344 2.3t Smelter Debris

P8 - Processing Area - Dust Chambers _ ~ 03/19/98 EVT-9803-141 1346 3.4 ‘Smefter Devris

TP8 _Processing Area - Dust Chambers . 03/19/98 EVT-9803-142 1348 45 L

TP8 _Processing Area - Dust Chambers . 03/19/98 'EVT-9803-143 . 1350 561 Glacial Tin = _ B

TP8 _Processing Area - Dust Chambers . 03/19/98 'EVT-9803-144 . 1352:DUPLICATE_1-2 ft. _ _ Smelter Debns = 69 _ .. .. . .

TP9 _Processing Area - Dust Chambers 03/18/98 EVT-9803-119 . 1540 ) 0-1ft. _ Loam FilVSmeMer Debris. 33665 _ = 947

P9 Processing Area - Dust Chambers  03/18/98 EVT-9803-120 1542 2n Rl ) 795

P9 _Processing Area - Dust Chambers  03/18/98 EVT-9803-121 1544’ 2an TR 672

TPY [Processing Area - Dust Chambers ~ 03/18/98 EVT-9803-122 1546 a7 RN - .16

TP9  Processing Area - Dusi Chambers 0318/98 EVT-9803-123 1548 asn RN R )

TP Processing Area - Ousi Chambers  ~ 03/18/98 EVT-9803-124 1550 '5-6M1._ Glacial Till o

TP9 Processing Area - Dust Chambers _ 03/18/98 EVT-9803-125 1552 DUPLICATE 1-2 ft. Fill 701
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GLOSSARY OF TERMS

CCB.....ccee.e. Continuing Calibration Blank
CCV...cvveeeen Continuing Calibration Verification
CLP................ Contract Laboratory Program
CRDL............. Contract Required Detection Limit
EPA ............... Environmental Protection Agency
FAA............ Flame Atomic Absorption
HF Digest ...... Hydrofluoric Acid Digestion
HGAA .......... Hydride Generation Atomic Absorption
ICB................ Initial Calibration Blank
ICP....cccccenee. Inductively Coupled Plasma
ICP-MS.......... Inductively Coupled Plasma-Mass Spectrometry
ICV....cenn Initial Calibration Verification
IDL ................ Instrument Detection Limit
LGS Laboratory Control Sample
MSA .............. Method of Standard Additions
PB............. Preparation Blank
PRDL............. Project Required Detection Limit
QAPP............. Quality Assurance Project Plan
QC .. Quality Control
RAS ............... Routine Analytical Services
RPD.............. Relative Percent Difference
RSD ... Relative Standard Deviation
SOW .....cccueee. Statement of Work
SPLP.............. Synthetic Precipitation Leaching Procedure
TDS ............... Total Dissolved Solids
XRF....ccccoeeais X-ray Fluorescence
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SUMMARY

All soil samples collected for the Everett Smelter Area Investigation during March and April of
1998 have been analyzed for arsenic and lead content in the Hydrometrics’ Ruston Laboratory
using X-ray fluorescence (XRF). The data set has been reviewed using Hydrometrics’ in-house
‘AutoVal’ software, which is consistent with the National Functional Guidelines for Inorganics
Data Review (EPA, 1994) and which has been approved by the EPA for other XRF projects.
Since soils with relatively high concentrations of lead and arsenic were the target of this
investigation, and since these are parameters for which there are standards that have been well
characterized by XRF analysis, the samples reviewed in this report were analyzed using a
fundamental parameters calibration of the XRF instrument. The accuracy of the XRF analyses
“was confirmed by wet chemistry analysis of confirmation samples at a frequency of 1 in 50.
Precision, accuracy, and completeness information is summarized in Section 11. The confirma-

tion sample validation has been included in this report as Section 12.

This report also covers the validation of 2 wet chemistry data sets analyzed at Asarco’s Technical

Services laboratory in Salt Lake City, Utah:

e Four split samples were analyzed using synthetic precipitation leaching procedures
(SPLP).

e Four soil samples could not be ground fine enough for XRF analysis in the Ruston
lab and instead were analyzed using wet chemistry analysis with hydrofluoric acid
digestion.

The eight samples analyzed in Salt Lake City are discussed in Section 9. Ten samples were also
analyzed at a commercial laboratory, Parametrix, for bioassays. Section 10 summarizes the

results on bioassays carried out with splits of 10 of the XRF samples.

Data validation codes and definitions are listed in Appendix D-1, Table 1. Appendix D-1 also
contains Table 2 (Summary of Flagged Data). The validated sample database is in Appendix D-
2, the confirmation sample database is in Appendix D-3, and the regression statistics for the

confirmation samples are included as Appendix D-4.

1
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Quality control violations:
« There were no quality control violations or omissions for the wet chemistry analyses.

» For the XRF analyses, approximately 5 percent of the measurements (34 out of 710)
were flagged due to the following XRF quality control violations:

» 3 exceedances for arsenic field duplicates resulted in a total of 14 flags.
» 3 exceedances for lead field duplicates resulted in a total of 20 flags.

The Everett Smelter Area Investigation data analyzed in March and April of 1998 are considered

to be acceptable for project purposes provided that the flagged data are considered with

appropriate caution. In using the flagged data, care should be taken to note possible lack of

reproducibility indicated by the flags.

DATA VALIDATION REPORT
Prepared by: Clare Bridge
Reviewed by: Linda Tangen

2
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DATA VALIDATION REPORT

1. INTRODUCTION

e  This validation applies to the XRF analysis of arsenic and lead for 355 soil samples
collected for the Everett Smelter Area Investigation during March and April of 1998.
In addition to regular samples analyzed by XRF procedures, the total number of
samples included 25 field duplicates also analyzed by XRF.

e This validation also applies to the following samples that were analyzed using
traditional wet chemistry methods:

+ 4 soil samples that could not be ground fine enough for XRF analysis in the
Ruston lab, and were therefore digested using hydrofluoric acid, and were
then analyzed by ICP-MS.

« 4 split samples that were handled in accordance with the EPA’s Synthetic
Precipitation Leaching Procedure (SPLP) and analyzed by ICP.

8 confirmation samples that were digested using hydrofluoric acid, and were
then analyzed by ICP-MS.

e  Validation procedures used are generally consistent with:

(Check all that apply)
_X _ EPA National Functional Guidelines for Inorganic Data Review
___ Work Plan:
Other

¢  Overall level of validation:
_X_ Contract Laboratory Program (CLP)
Standard
Visual
XRF Auto-Validation using in house Auto Val program

pel |

2. DELIVERABLES

e  All laboratory document deliverables were present as specified in the CLP-Statement
of Work (CLP-SOW), EPA, 1993 and/or the project contract.

X  Yes
No
e  All documentation of field procedures was provided as required.
X  Yes
No

3
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3. FIELD QUALITY CONTROL SAMPLES

e  Field duplicates
Field duplicates have been collected at the proper frequency.
X Yes
No

Field duplicate relative percent differences (RPDs) were within the required
control limits (RPD of 35% or less for soil matrix). If the sample or duplicate
result is less than 5 times the PRDL, the RPD criteria are not used. In these
cases, the difference between the sample and the duplicate results must be
within + 2 times the PRDL for soil matrix.

— Yes

X_No

The following field duplicate exceedances occurred for the samples validated
in this report::

Sample Duplicate Pair Site Analyte Sample | Sample | Duplicate |- # Samples RPDor +
Date Values Values Flagged Criteria
mg/kg | me/kg

EVT-9803-353 & 358 SA6 Arsenic | 03/20/98 3633 2208 5 49%
EVT-9803-417 & 419 SA13 Arsenic 03/25/98 227 352 4 43%
EVT-9804-347 & 377 HA3 Arsenic 04/09/98 296 187 S 45%
EVT-9803-156 & 162 TP10B Lead 03/20/98 420 258 7 48%
EVT 9804-520 & 530 TBI Lead 04/01/98 27 54 8 >+ 20 mg/kg
EVT-9804-347 & 377 HA3 Lead 04/09/98 323 188 S 53%

Notes: A total of 34 results were flagged because the associated field
duplicates were out of control limits. These flags indicate possible lack of.
reproducibility of due to the combined effects of variations in field sampling
techniques, sample preparation, and laboratory analytical procedures.

Flagging: J/ U,

4. LABORATORY PROCEDURES

e  Laboratory procedures followed

X CLP-SOW

X SW-846

__ Standard Methods for Chemical Analysis of Water and Wastes
_X_ XRF Standard Operating Procedures

Other

4
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e  Holding times met

X Yes
_ No
e  Analyses were carried out as requested.
X _ Yes
No

5. DETECTION LIMITS

The following table lists the laboratory reporting levels by analytical method.

Analyte Analysis Method Reporting Level
Arsenic XRF 10 ppm
Lead XRF 10 ppm
- Arsenic ICP-MS 18 ppm
Lead ICP-MS 20 ppm

¢ Instrument detection limits (IDLs) were provided by the laboratories.
X  Yes
__ No
e IDL verifications have met the CLP quarterly criteria (EPA, 1994 and 1995).
X Yes
No

6. XRF CALIBRATION AND CALIBRATION VERIFICATIONS

¢  Instrument calibrations
All initial instrument calibrations were performed as specified in the XRF
Standard Operating Procedures.
X Yes
___ No
e  Calibration verifications _
The continuing calibration verification (CCV) standards were analyzed at the
required frequency.
X Yes
No

h]
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The CCV standard percent recovery results were within the required control
limits (75-125%).
X Yes - Source: NIST 2711

No

7. XRF LABORATORY DUPLICATES

e  Laboratory duplicate samples were analyzed at the proper frequency.
X Yes
___ No
e  The laboratory duplicate relative percent differences (RPDs) were within the required
control limits (RPD of 35% or less for soil matrix). If the sample or duplicate result is
less than 5 times the PRDL, the RPD criteria are not used. In these cases, the
difference between the sample and the duplicate results must be within +2 times the
PRDL for soil matrix.
X Yes
No

8. XRF LABORATORY CONTROL SAMPLES

e  The reference material used was of the correct matrix and concentration.
X_  Yes-- Source: NIST 2711
No

¢  Laboratory control samples (LCSs) were prepared in the same way as the associated

samples.
X_ Yes
____ No
e  LCSs were prepared and analyzed at the proper frequency
X Yes
No

e  LCS recoveries were within the required control limits (75-125% for arsenic and lead).
X  Yes
No

6
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9. WET CHEMISTRY ANALYSES

e  SPLP samples for Arsenic
Four samples were processed by the synthetic precipitation leaching procedure.

Sample Number Site Depth Total Arsenic SPLP
from XRF (ppm) Arsenic (ppm)
EVT-9803-107-SPLP TP6A 1-2° 12,487 7.0
EVT-9803-127-SPLP TPS 1-2’ 5,370 27.0
EVT-9803-135-SPLP TP7 3-4 10,644 9.1
EVT-9803-142-SPLP TP8 4.5 4,699 8.6

No QC violations or omissions were found for the SPLP samples. These analyses were
not carried out using CLP protocols. Results were therefore not verified in the raw
data. The following laboratory QC samples were checked and were found to be within
control limits.

calibration verifications laboratory duplicates
calibration blanks laboratory matrix spikes
laboratory control samples laboratory preparation blanks

e  Soil Samples processed by hydrofluoric acid digestion
The following 4 samples could not be ground fine enough for XRF analysis in the
Hydrometrics’ Ruston laboratory; they were therefore sent to Asarco’s Technical N
Services laboratory in Salt Lake City for analysis by traditional wet chemistry methods.
They were digested using the hydrofluoric acid digestion, and analyzed by ICP-MS
using CLP protocol.

Sample Number Site Depth
EVT-9803-500 TB3 0.5-1°
EVT-5804-300 SA24 0-1’

EVT-9804-317 HASB 0.5-1"
EVT-9804-519 TB1 0-0.5

+ The samples were digested using 1 g per 200 ml and using the hydrofluoric
acid digestion procedures. The digested samples were diluted by a factor of
ten, and were analyzed by ICP-MS.

« The sample data were validated using CLP procedures. No QC violations or
omissions were found.

7
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10. BIOASSAYS

Ten samples were submitted to Parametrix, Inc. in Kirkland, WA for bioassays.
» Acute hazardous waste designation tests were carried out for 96 hours using
rainbow trout.

« The bioassays were conducted at concentrations of 10 mg/L and at 100 mg/L
to determine how the samples should be classified.

« Testing was done with positive and negative control groups which met all
acceptable test criteria.

+ None of the 10 samples caused any mortality at either concentration, and
should not be designated as dangerous or extremely hazardous waste.

Sample Number Site Depth Total Arsenic
from XRF (ppm)
EVT-9803-129 TPS 3-4 827
EVT-9803-113 TP-4 1-2' 1,981
EVT-9803-114 TP-4 2-3 8,799
EVT-9803-116 TP-4 4-5’ 4,724
EVT-9803-107 TP6A 1-2 12,487
EVT-9803-132 TP7 0-1’ 2,220
EVT-9803-140 TP8 2-3 4,619
EVT-9803-143 TP8 5-6' 564
‘ EVT-9803-122 TP9 3-4° 7,821
EVT-9803-135 TP7 3-4 10,644

11. DATA QUALITY OBJECTIVES

The following accuracy and precision calculations include the XRF analyses and the 4
soil samples analyzed by regular wet chemistry. They do not include the bioassays or
the SPLP analyses.

Accuracy
The accuracy of the data is indicated by the laboratory’s ability to recover a known

concentration of an analyte. For the data evaluated in this report, accuracy can be
measured by percent recovery on laboratory standards, the CCVs and the LCSs. All of
the quality control samples were within control limits; mean recoveries are shown in
the following table.

Analyte Mean Recovery | Mean Recovery
on CCVs on LCSs
Arsenic 98% 97%
Lead 99% 99%
8
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Precision

The precision of the data is indicated by the reproducibility of the results as indicated
by laboratory and field duplicate samples. All of the laboratory duplicates and 88% (44
out of 50) of the field duplicates were within control limits.

The following table shows the percentage of duplicates that were within control limits
broken down by parameter.

Analyte % of Field Duplicates in | % of Laboratory Duplicates in
Control Limits Control LImits
Arsenic 88% 100%
Lead 88% 100%

Completeness
Completeness by parameter and by individual QC sample isdetailed in Table 3.

Completeness expressed as the percent of results not rejected:
Completeness expressed as the percent of results without EPA flags:

100%
95%

12. CONFIRMATION SAMPLES

« Introduction
This validation applies to inorganic analytes from 8 samples in laboratory batch 98-258
for the Everett Smelter Area project during March and April of 1998. The purpose of
these confirmation samples is to compare analytical results obtained by the XRF

instrument with analytical results obtained from traditional wet chemistry soil analysis
techniques.

« Detection Limits

All analyses were done by ICP-MS. The following table lists the laboratory’s reporting
levels and the instrument detection limits.

Analytes | Digestion | Dilution factor IDL IDL times 2000 Reporting Level
for ICP-MS (ppb) (ppm) (mg/kg or ppm)
Arsenic 12/200ml 10 0.178 ppb 0.356 ppm 18
Lead 12/200ml 10 0.064 ppb 0.128 ppm 20
« Calibration And Calibration Verifications
Instrument calibrations
All inital instrument calibrations were performed as specified in the
Functional Guidelines (EPA, 1994) and/or the SOW (EPA, 1995).
_X_ Yes
__No

9
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Calibration verifications

The initial calibration verification (ICV) and continuing calibration verification

(CCV) standards were analyzed at the required frequency.

X _ Yes
No

The ICV and CCV standards were analyzed at appropriate concentrations (the
ICV may be at any value in the calibration range; the CCV is to be midrange,
and at a different concentration than the ICV).

X Yes
___No

The ICV and CCV standard percent recovery results were within the required

control limits (90-1
X Yes
No

10%).

» Laboratory CRDL Standards

The CRDL standards were analyzed at the frequency required in the CLP-SOW (EPA,

1995).
X Yes

o —

The CRDL standards were analyzed at a concentration which demonstrates instrument

linearity of response near the reporting level.

X  Yes
No

Recovery Ranges for CRDL Standards

Analyte Method Recovery Range
Arsenic ICP-MS 102.6 - 103.0%
Lead ICP-MS 96.5 - 106.8%

« Laboratory Blanks

Please note that the highest blank value associated with any particular analyte is the

blank value used for the flagging process.

Calibration blanks

The initial calibration blanks (ICBs) and the continuing calibration blanks
(CCBs) were analyzed at the required frequency.

X _ Yes
No

10
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The ICB and CCB results were within the required control limits.

X Yes

___No

Preparation blanks

Preparation blanks were prepared and analyzed at the required frequency.
X Yes

___No

All the analytes in the preparation blank were less than the CRDL (or the
PRDL if a project detection limit has been specified).

X Yes

___No

» Laboratory Matrix Spikes
A matrix spike sample (pre-digestion) was analyzed for each digestion batch and/or
matrix, or as required in the CLP-SOW.
X Yes
___No

Samples were spiked at appropriate levels.
X Yes
____No

Matrix spike recoveries were within the required control limits (75-125%).
X  Yes
___No

» Laboratory Duplicates
Laboratory duplicate samples were analyzed at the proper frequency.
X Yes
___No

The laboratory duplicate relative percent differences (RPDs) were within the required
control limits (RPD of 20% or less for water matrix, 35% or less for soil matrix). If the
sample or duplicate result is less than 5 times the PRDL, the RPD criteria are not used.
In these cases, the difference between the sample and the duplicate results must be
within + the PRDL for water matrix, within + 2 times the PRDL for soil matrix.

X _ Yes

_____No

» Laboratory Control Samples

The reference material used was of the correct matrix and concentration.
X  Yes

__ No f\\
11
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Laboratory control samples (LCSs) were prepared in the same way as the associated
samples.

X _ Yes

___No
LCSs were prepared and analyzed at the proper frequency.

X Yes

___No

LCS recoveries were within the required control limits (80-120% for water, within the
certified range for soils).

X  Yes

___No

» ICP-MS Quality Control
The Memory Test Solution and Memory Blank were analyzed at the proper
frequency, and results on the blank did not exceed the CRDL for any of the analytes.
_X Yes
__No

Intensity levels of the Internal Standards were monitored correctly.
X Yes
___No

The Interference Check Sample (ICS) was analyzed as required in method 6020M
X Yes
___No

Serial dilution samples have been analyzed at the proper frequency and the percent
difference criteria have been met (£10%) for analyte concentrations greater than 20
times the CRDL.

X Yes

___No

+ Data Comparison (XRF Data and CLP-RAS Data)
XREF results have been compared to corresponding CLP-RAS digested wet chemistry
results (validated in this report) using the following statistical methods:

« relative percent difference
« recovery rates

« regression analysis with 95% confidence bands Miller (1992)

The source information generated for these comparisons, as well as an outlier and
completeness evaluation, are in Appendix D-2.

12
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Relative Percent Difference: .

The data pairs (XRF vs wet chemistry) have been compared using the following criteria:
relative percent difference (RPD) values were calculated for samples with
concentrations greater than 5 times the PRDL. A control limit of 35% RPD was used for
the comparison. If either the XRF or wet chemistry result is less than 5 times the
PRDL, the RPD criteria are not used. In these cases, the difference between the XRF
and wet chemistry result should be within + 2 times the PRDL for soil matrix. These
criteria are typically used for the comparison of laboratory duplicates. The RPD/PRDL
duplicate criteria are used here to evaluate the agreement of the XRF confirmation
sample data pairs relative to generally accepted control limits; however, no data are
qualified as a result of the comparison (summarized in the following table).

Parameter Type of # of Data Pairs # of Data Pairs in % within Control
_ Comparison Control Limits Limits
Arsenic RPD 4 4 100
Arsenic <5xPRDL 4 4 100
Arsenic Combined 8 8 100
Lead RPD 4 4 100
Lead <5xPRDL 4 4 100
Lead Combined 8 8 100

Recovery rate:
Recovery rate (percent) is calculated as (XRF value/HF digest value) x 100.
To determine whether one analytical method consistently gives higher or lower
concentrations than the other, the frequency of recoveries which are >100%
(XREF result higher than wet chemistry result) is compared to those which are
<100% (XRF result lower than wet chemistry result).

Recovery rates for arsenic:

XRF concentrations were equal to or higher than wet chemistry results 25% (2
of 8) of the time and lower 62.5% (5 of 8) of the time. One or both of the
values were below the reporting detection limit 12.5% (1 of 8) of the time. For
86% (6 of 7) of the data pairs where both of the values were above the
detection limit, the recoveries were between 75 - 125%.

Recovery rates for lead:

XRF concentrations were higher than wet chemistry results 12.5% (1 of 8) of
the time and lower 37.5% (3 of 8) of the time. One or both of the values were
below the reporting detection limit 50% (4 of 8) of the time. In the 4 cases
where recoveries were calculated, all were between 75-125%.

13
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The following graph presents the recovery rate distribution for both arsenic and

lead:
Recovery Rates
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Regression analysis:

The R-value determines the strength of the association between variables.
Perfect correlation between variables (i.e. perfect agreement between XRF and
wet chemistry concentrations) would be indicated by an R-value of 1.0.

The slope of the regression line should be near one for methods giving similar
results, and may show if a systematic error in calibration plots has occurred
during analysis.

The Y-intercept should be near zero for methods giving similar results, and
may show if a systematic error has been introduced by background
interference, whether it be absorption or fluorescence factors.

Arsenic Regression: R = 0.99997
Slope y - Intercept
Upper 95%:  0.991 Upper 95%: 22.56
Value: 0.986 Value: -4.86
Lower 95%: 0.981 Lower 95%: -32.27

« The R-value is very close to one, showing a high correlation between
the two analysis methods.

o The value of the slope is fairly close to one, showing little evidence
of systematic error due to calibration.

+ The 95% confidence limits for the y-intercept encompass the ideal
value of zero, with a relatively equal spread in the positive and
negative directions. This shows that any systematic error introduced
by background interference is small, although there may be a slight
negative bias.

This information and further inspection of the scatter plot of the data
(Appendix D-2) indicate that arsenic results from the two different analysis
methods are in excellent agreement over the concentration range of the samples
measured (18 to 12,000 mg/kg).

Lead Regression: R = 0.99937
Slope y - Intercept
Upper 95%:  1.026 Upper 95%:  2.56
Value: 0.991 Value: -11.47
Lower 95%: 0.956 Lower 95%: -25.51

« The R-value is very close to one, showing a high correlation between
the two analysis methods.

o The value of the slope is very close to one, showing no evidence of
systematic error due to calibration.

15
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o The 95% confidence limits for the y-intercept encompass the ideal

value of zero.

The spread, however, is biased in the negative

direction. This shows that a small systematic error may have been
introduced by background interference.

This information and further inspection of the scatter plot of the data
(Appendix D-2) indicate that lead results from the two different analysis

methods are in excellent agreement over the concentration range of the samples
measured (20 to 950 mg/kg).

Graphs and supporting data for each parameter are contained in Appendix D-2.

Data quality objectives

Accuracy is a measure of the laboratory’s ability to recover a known true value of

analyte. Here, accuracy has been evaluated by performance on the laboratory control
standard (LCS) and on the laboratory matrix spike.

Accuracy As Demonstrated by Laboratory Control Sample Analyses

Parameter Method % Recovery # of L.CSs
Arsenic ICP-MS 92 % 1
Lead ICP-MS 96 % 1

Accuracy As Demonstrated by Laboratory Matrix Spike Analyses

Parameter Method % Recovery # of Matrix Spikes
Arsenic ICP-MS * ]
Lead ICP-MS 99 % 1

* The sample concentration exceeded the spike concentration by more than a
factor of four, so (following accepted laboratory procedures) the spike

recovery was not calculated.

Precision i1s a measure of the reproducibility of results.
performance on the laboratory duplicate samples.

Precision is evaluated by

Precision As Demonstrated By Laboratory Duplicate Analyses

Parameter Method Average % RPD # of Laboratory
Duplicates
Arsenic 1ICP-MS 1.2 |
Lead ICP-MS 0.8 1
Completeness
Completeness expressed as the percent of results not rejected: 100%
Completeness expressed as the percent of results without EPA flags: 100%
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TABLE 1.

DATA VALIDATION CODES AND DEFINITIONS

DEFINITION

The associated numerical value is an estimated quantity because quality

control criteria were not met.

Subscripts for the "J" qualifier:

2

3
4
5

Calibration range exceeded or significant deviation from known value.
Possible bias.

Holding time not met. Indicates low bias.

Other QC outside control limits.

Quality control sample was omitted. (Not an EPA code.)

The material was analyzed for, but was not detected above the associated

(S

wn bW

value.

Blank contamination. Indicates possible high bias and/or false positive.
Calibration range exceeded or significant deviation from known value.
Possible bias.

Holding time not met. Indicates low bias.

Other QC outside control limits.

Quality control sample was omitted. (Not an EPA code.)

Quality control indicates that the data are unusable (compound may or may not

be present). Resampling and/or reanalysis is necessary for verification.

Anomalous data. No apparent explanation for discrepancy in data. (Not an

EPA code.)
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Table 2. Summary of Flagged Data
Everett Smelter Area Investigation, March-April 1998

Site Sample No Depth Date  Parameter Result Flag Reason for Flag
TP108 EVT-9803-156 o-1' 03/20/98 LEAD (PB)(TOT) 420 J4 Field duplicate RPD=48%
TP10B EVT-9803-157 1.2 03/20/98 LEAD (PB)(TOT) 268 J4 Field duplicat.e RPD=48%
TP108 EVT-9803-158 2-3 03/20/98 LEAD (PB)(TOT) 284 J4 Field duplicate RPD=48%
TP108 EVT-9803-159 3-4 03/20/98 LEAD (PBYTOT) 298 J4  Field duplicate RPD=48%
TP10B EVT-9803-160 4-5' 03/20/98 LEAD (PBYTOT) 599 J4 Field duplicate RPD=48%
TP10B EVT-9803-161 5-6 03/20/98 LEAD (PB)TOT) 24 J4 Field duplicate RPD=48%
TP10B (Dup) EVT-9803-162 0-1’ 03/20/98 LEAD (PB)(TOT) 258 J4 Field duplicate RPD=48%
SA6 EVT-9803-353 0-1' 03/20/98 ARSENIC (AS)(TOT) 3633 J4 Field duplicate RPD=49%
SA6 (Dup) . EVT-9803-358 o-1' 03/20/98 ARSENIC (AS)(TOT) 2208 J4 Field duplicate RPD=49%
SA6 EVT-9803-359 4.5 03/20/98 ARSENIC (ASY(TOT) 7903 J4 Field duplicate RPD=49%
SA6 EVT-9803-360 5-6' 03/20/98 ARSENIC (AS)(TOT) 1260 J4 Field duplicate RPD=49%
SA6 EVT-9803-361 7.5-9' 03/20/98 ARSENIC (AS)(TOT) 2761 J4 Field duplicate RPD=49%
SAt13 EVT-9803-416 2.3 03/25/98 ARSENIC (AS)(TOT) 13 J4  Field duplicate RPD=43%
SA13 EVT-9803-417 3.4 03/25/98 ARSENIC (AS)(TOT) 227 J4  Field duplicate RPD=43%
SA13 EVT-9803-418 4.5' 03/25/98 ARSENIC (AS)(TOT) 42 J4  Field duplicate RPD=43%
SA13 (Dup) EVT-9803-419 3-4' 03/25/98 ARSENIC (AS)Y(TOT) 352 J4 Field duplicate RPD=43%
HA3 EVT-9804-345 0-6" 04/09/98 ARSENIC (AS)K(TOT) 16 J4 Field duplicate RPD=45%
LEAD (PB)(TOT) 686 J4 Field duplicate RPD=53%
HA3 EVT-9804-346 61 04/09/98 ARSENIC (AS)(TOT) 16 J4 Field duplicate RPD=45%
LEAD (PB)(TOT) 1049 J4  Field duplicate RPD=53%
HA3 EVT-9804-347 2-2.5' 04/09/98 ARSENIC (AS)(TOT) 296 J4 Field duplicate RPD=45%
LEAD (PB)(TOT) 323 J4 Field duplicate RPD=53%
HA3 EVT-9804-348 4-45 04/09/98 ARSENIC (AS)(TOT) - 389 J4 Field duplicate RPD=45%
LEAD (PBXTOT) 758 J4  Field duplicate RPD=53%
HA3 (Dup) EVT-9804-377 2-2.5 04/09/98 ARSENIC (AS)(TOT) 187 J4  Field duplicate RPD=45%
LEAD (PB)YTOT) 188 J4 Field duplicate RPD=53%
TB1 EVT-9804-520 2-3.5 04/01/98 LEAD (PB)TOT) 27 J4  Field duplicate difference > + 2 times PRDL
781 EVT-9804-522 10-11.5'  04/01/98 LEAD (PB)(TOT) 63 J4 Field duplicate difference > + 2 times PRDL
T8B1 EVT-8804-523 15-16.5' 04/01/98 LEAD (PB)(TOT) 13 J4  Field duplicate difference > + 2 times PRDL
TB1 EVT-9804-524 20-21.5'  04/01/98 LEAD (PBYTOT) 12 J4 Field duplicate difference > + 2 times PRDL
781 EVT-9804-525 25-26.5° 04/01/98 LEAD (PB)(TOT) <10 UJ4 Field duplicate ditference > = 2 times PRDL
TB1 EVT-9804-526 30-31.5' 04/01/98 LEAD (PB)TOT) <10 UJ4 Field duplicate difference > + 2 times PRDL
TB1 EVT-9804-527 35-36.5' 04/01/98 LEAD (Pé)(TOT) <10 UJ4 Field duplicate difference > =+ 2 times PRDL
TB1(Dup) EVT-9804-530 2-35 04/01/98 LEAD (PBYTOT) 54 J4  Field duplicate difference > £ 2 times PRDL

0668\067\0013\heN04/29/98/0:\db\asevi 2iwork\9804FLAG.XLS




APPENDIX D-2

Sample Database

Note:

» Lab numbers starting with 98R are for XRF analyses.
» Lab numbers starting with 258 are for HF digest wet chemistry analyses.
« Lab numbers starting with L98 are for SPLP wet chemistry analyses analyses.

008\0668\067\0013\HEL\05-11-98\o:\db\asev12\work\9804-evt.doc
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ASEV12 - ASARCO, Bverett Smelter

L

SITE CODB

. . SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER

DEPTH

SAMPLE NUMBER

-~ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

HAl

04/08/98
14:50

RUSTON
98R-01199
0-6"
EVT-9804-129

91.0
1221.0

ANALYSBS SUMMARY REPORT

-~ SAMFLR TYP

HAL

04/08/98
14:55

RUSTON
98R-01200
6"-1"
BVT-9804-330

159.0
3582.0

B: SOIL --

HAL

04/08/98
15:00

RUSTON
98R-01201
2-2.5"
EVT-9804-331

< 10.0
11.0

HAL
04/08/98
15:05

RUSTON
98R-01202

. 4-4.5°
EVT-9804-332

< 10.0.
< 10.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Digsolved; TRC:Total Recoverable; B:Escimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J33:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using 8:\statout\\ASEV1201.DBF
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

. SITR CODE HA2 HA2 HA2 HA2

SAMPLE DATE 04/09/98 04/09/98 04/09/98 04/09/98
SAMPLE TIMB 14:30 14:25 14:40 14:45
LAB RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01242 98R-01243 98R-01244 98R-01245
DEPTH 0-6" 6-1" 2-2.8§" 4-4.5"'

SAMPLR NUMBER EVT-9604-173 EVT-9804-174 EVT-9804-3175 BVT-9804-376

«- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 11.0 11.0 21.0 52.0
LEAD (PB) TOT 1003.0 539.0 331.0 215.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Bstimated; <:Less Than Detect. Blank: paramster not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard: J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

‘ R:Rejected.

wqganrptd v1.0 06/95 using 8:\statout\\ASEV1201.DBF Page 2 Hydrometrics, Inc. 06/09/58



ASBV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL .--

SITE CODE HA3 HA3 HA3 HA} HA3
SAMPLE DATE 04/09/98 04/09/98 04/09/98 04/09/98 04/09/98
SAMPLE TIME 9:05 9:10 9:15 9:20 14:02

LAB RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01215 98R-01216 98R-01217 98R-01218 98R-01246
REMARKS DUPLICATE
DEPTH 0-6" 6=-1' 2-2.5" 4-4.5" 2-2.5"

SAMPLE NUMBER EVT-9804-345 BVT-9804-346 BVT-9804-347 EVT-9804-348 EVT-9804-377

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 16.0 J4 16.0 J4 296.0 J4 389.0 J4 187.0 J4
LEAD (PB) TOT 686.0 J4 1049.0 J4 323.0 J4 758.0 J4 188.0 J4

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory {LAB) unless field (FLD) or calculated (CALC)
TOT:Total; D1S:Dissolved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wqganrptl v1.0 06/95 using a:\statout\\ASEV1201.DBP Page 3 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODB
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

~=- METALS & MINOR CONSTITUENTS --
ARSENIC {(AS} TOT
LEAD (PB} TOT

HA4

04/08/98
11:35

RUSTON
98R-01182
0-6"
EVT-9804-312

30.0
925.0

ANALYSBS SUMMARY REPORT

-~- SAMPLE TYPE: SOIL --

HA4

04/08/98
11:40

RUSTON
98R-01183
6"-1'
EVT-9804-313

20.0
338.0

HA4

04/08/98
11:45

RUSTON
98R-01184
2-2.5"
EVT-9804-314

< 10.0
59.0

HA4

04/08/98
11:50

RUSTON
98R-01185
4-4.5"'
EVT-9804-315

< 10.0
< 10.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (S50il) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: parameter not tested

Validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard: J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

. R:Rejected.

wqanrpt3 v1.0 06/95 using 8:\statout\\ASEV1201.DBP

Page 4

Inc. 06/09/98



ASBV12 - ASARCO, Bverett Smelter ANALYSBS SUMMARY REPORT DataMan Program
-= SAMPLE TYPE: SOIL -- /\‘>
SITE CODE HAS HAS HAS HAS S

SAMPLE DATB 04/08/98 04/08/98 04/08/98 04/08/98

SAMPLE TIME 15:10 15:15 15:20 15:25

LAB RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01201 98R-01204 98R-01205 9BR-01206

DEPTH 0-6~ 6"-1" 2-2.5" 4-4.5°

SAMPLE NUMBER EVT-9804-133 EVT-9804-334 EVT-9804-1335 EVT-5804-336

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT < 10.0 < 10.0 < 10.0 < 10.0
LEAD (PB} TOT 14.0 < 10.0 < 10.0 < 10.0

-
Y
| /
~.

NOTES: All results in mg/L (Water) or mg/kg (Soil} unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank:; J2,UJ2: Standard; J3:Hold Time:; J4,UJ4:Duplicate, Spike, or Split Exceedance; N

R:Rejected. A

wqanrptd v1.0 06/95 using s:\statout\\ASEV1201.DBP Page § ' Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-+ SAMPLE TYPE: SOIL --

. SITE CODB HA6 HA6 HAE HAS

SAMPLE DATE 04/09/98 04/09/98 04/09/98 04/09/98
SAMPLE TIME 14:10 14:15 14:20 14:25
LAB RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01238 98R-01239 98R-01240 98R-01241
DEPTH 0-6" 6°-1" 2-2.5' 4-4.5"

SAMPLE NUMBER BEVT-3804-369 EVT-9804-370 EVT-9804-371 EVT-9804-372

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 11.0 < 10.0 < 10.0 < 10.0
LEAD (PB) TOT 738.0 160.0 13.0 166.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:EBstimated; <:Less Than Detect. Blank: parameter not tested

Validation FPlags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
. R:Rejected.

wqanrpt3 v1.0 06/95 using 8:\statout\\ASEV1201.DBF Page 6 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -~ /‘~\
! \
SITB CODE HA? HA?7 HAY7 AR
SAMPLE DATE 04/09/98 04/09/98 04/09/98
SAMPLE TIME 9:30 9:35 9:40 —-1

LAB RUSTON RUSTON RUSTON
LAB NUMBER 98R-01219 98R-01220 98R-01221
DEPTH 0-6" 6"-1" 2-2.5"

SAMPLE NUMBER EVT-9804-349 EVT-9804-350 EVT-9004-351

~- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 15.0 15.0 21.0
LEAD (PB) TOT 295.0 276.0 3s1.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Rstimated; <:lLess Than Detect. Blank: paramater not tested

Validation Plags: A:Ancmalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; 7N
R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 7 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

. SITB CODE HAB HAB HAS HA8

SAMPLE DATE 04/08/98 04/08/98 04/Q8/98 04/08/98
SAMPLE TIME 11:55 : 12:08 12:10
LAB RUSTON TSC-SLC RUSTON RUSTON

LAB NUMBER 9BR-01186 258-3732 98R-01188 98R-01189
DEPTH 0-6" 6"-1" 2-2.5° 4-4.5"

SAMPLE NUMBER EVT-9804-316 EVT-9804-317 EVT-95804-318 EVT-92804-319

-+ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 20.0 «<18.0 < 10.0 < 10.0
LEAD (PB) TOT 755.0 <20.0 190.0 < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; «<:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Ancmalous; UJ1:Blank; J2,UJ2: Standard; JJ:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

’ R:Rejected.

wqanrptld v1.0 06/95 using 6:\statout\\ASEV1201.DBP Page @ Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

ANALYSBS SUMMARY REPORT

-- SAMPLE TYPB: SOIL --

SITE CODE HA9 HAS
SAMPLE DATE 04/08/98 04/08/98
SAMPLE TIME 15:30 15:35

LAB RUSTON RUSTON
LAB NUMBER 968R-01207 98R-01208
DEPTH 0-6" €"-1"

SAMPLE NUMBER EVT-9804-337 EVT-9804-

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT < 10.0 < 10.0
LEAD (PB) TOT 21.0 21.0

HAS
04/08/98
15:40
RUSTON
98R-01209
2-2.5°

338 EVT-9804-139

< 10.0
23.0

HA9Y

04/08/98
15:45

RUSTON
9$8R-01210
4-4.5"
EVT-96804-340

< 10.0
< 10.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
<:Less Than Detect. Blank: parameter not tested

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Bstimated;

Validation Plags: A:Ancmalous; UJ1:Blank; J2,0J2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptd v1.0 06/95 using s:\statout\\ASEV1201.DBF

Page 9

Hydrometrics,
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DacaMan Program

-- SAMPLB TYPE: SOIL --

. SITE CODR HA10 HALO HAl10 HA10 HAlO

SAMPLE DATE 04/09/98 04/09/98 04/09/98 04/09/98 04/09/98
SAMPLE TIME 1):45 1):50 13:55 14:00 15:02
LAB RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01234 98R-01235 98R-01236 98R-01237 98R-01247
REMARKS DUPLICATB
DEPTH 0-6* 6*-1" 2-2.5° 4-4.5' 2-2.5"

SAMPLE NUMBER EVT-9804-365 EVT-9804-366 EVT-9804-367 BEVT-9804-368 EVT-9804-378

-« METALS & MINOR CONSTITUENTS --
ARSENIC (AS} TOT 22.0 < 10.0 < 10.0 349.0 < 10.0
LEAD (PB} TOT 793.0 174.0 80.0 1039.0 58.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated {(CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Plags: A:Anomalous; UJ1:Blank: J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicacte, Spike, or Split Exceedance;

. R:Rejected.

wqanrpt) v1.0 06/95 using s:\statout\\ASEV1201.DBF . page 10 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATB
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEBAD (PB) TOT

HAl1l
04/09/98
9:50
RUSTON
98R-01222

0-6"

EVT-9804-35)

< 10.0
852.0

ANALYSRS SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

04/0

HALl
9/98
9:55

RUSTON

98R-0

6

EVT-9804

25.0
688.0

1223

Ay
-354

HAll
04/09/98
10:00
RUSTON
98R-01224

2-2.5°'

EVT-9804-355

<« 10.0
27.0

HAll HA1l
04/09/98 04/09/98
10:50 10:05
TSC-SLC RUSTON
258-3728 98R-01225
HP
4-4.5" 4-4.5'

EVT-9804-356 EVT-9804-356

31.0 20.0
210.0 183.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB} unless field (FLD} or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated;

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptl v1.0 06/95 using s:\statout\\ASEV1201.DBP

<:Less Than Detect.

Page 11

Blank: parameter not tegted

Hydrometrics,

Inc. 06/0%/98



ASBV12 - ASARCO, Bverett Smelter

ANALYSES SUMMARY REPORT

-- SAMPLB TYPE: SOIL --

SITE CODB HAL12 HA12
SAMPLE DATE 04/08/98 04/08/98
SAMPLE TIMB 12:15 12:20

LAB RUSTON RUSTON
LAB NUMBER 98R-01190 98R-01191
DEPTH 0-6" 6”-1'

HAl12
04/08/98
12:28
RUSTON
9BR-01192
2-2.5"

SAMPLEB NUMBER EVT-9804-320 EVT-9804-321 BVT-9804-322

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 21.0 < 10.0
LEAD (PB) TOT 1086.0 181.0

215.0
7186.0

HA12
04/08/98
12:30

RUSTON
98R-0119)
4-4.5"
BVT-9804-323

< 10.0
13.0

DataMan Program

NOTBS: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptl} v1.0 06/95 using 8:\statout\\ASEV1201.DBP Page 12

Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everect Smelter

SITE CODB HAle
SAMPLE DATE 04/09/98
SAMPLE TIME 13:20

LAB RUSTON
LAB NUMBER 98R-01230
DEPTH 0-6"

SAMPLE NUMBER EVT-9804-361

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 12.0
LEAD (PB) TOT 663.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

HAl4
04/09/98
13:25

RUSTON
98R-01231
6"-1"
EVT-9804-362

20.0
62.0

RAl4
04/09/98
13:30

RUSTON
98R-01232
2-2.5'
EVT-9804-363

< 10.0
< 10.0

HAl4
04/09/98
13:35

RUSTON
98R-01231
4-4.5"'
EVT-9804-164

45.0
40.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated;

«:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptld v1.0 06/95 using s:\statout\\ASEVi201.DBP

Page 14
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ASBV12 - ASARCO, Everett Smelter

‘ SITE CODB
SAMPLE DATE

SAMPLE TIME
LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

HAlS
04/09/98
10:40
RUSTON
98R-01226
0-6"
EVT-9804-357

17.0
780.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

HAlS
04/09/58
10:45
RUSTON
98R-01227
6=-1"
EVT-9804-358

32.0
1439.0

HAlS
04/09/98
10:50
RUSTON
98R-01228
2-2.5"
EVT-9804-359

12.0
56.0

HA1S
04/09/98
10:55
RUSTON
98R-01229
4-4.5"
EVT-9804-360

< 10.0
1236.0

Dataman Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PFLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; <:lLess Than Detect. Blank: parameter not tested

Validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

. R:Rejected.

wqanrpt3 v1.0 06/95 using 8:\statout\\ASEV1201.DBF

Page 15
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -~ ¥e N
SITR CODE HAlé HAl6 HAl6 HAl6 HAl6
SAMPLE DATE 04/08/98 04/08/98 04/08/98 04/08/98 04/08/98
SAMPLE TIME 13:40 13:45 13:50 13:55 14:00
LAB RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-01194 98R-01195 98R-01196 98R-01137 98R-01198
REMARKS DUPLICATE
DEPTH 0-6" 6"-1" 2-2.5°' 4-4.5" 2-2.5°

SAMPLE NUMBER EVT-9804-324 EVT-9804-325 EVT-9804-326 BVT-9804-327 EVT-9804-328

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 19.0 32.0 < 10.0 19.0 < 10.0
LEAD (PB) TOT 641.0 625.0 16.0 15.0 Jo.o

4N
Lo
-~
NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated {(CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Legs Than Detect. Blank: parameter not tested
Validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; Al
R:Rejected. AN

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 16 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Bverett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIMB

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LBAD (PB) TOT

SAl

03/23/98
15:30

RUSTON
98R-00952
0-1°
EVT-9803-363

1427.0
1038.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SQIL --

03/2
1

RU
98R-0

EVT-9803

682.0
387.0

SAl
31/98
5:35
STON
0953
1-2°

03/2
1

RUSTON

98R-0

SAl
31/98
5:40

0954
2-3'

-364 EVT-9803-365

B1B.0
89.0

SAl

03/23/98
15:45

RUSTON
98R-00955
1-4"
EVT-9803-366

320.0
17.0

sa1

03/23/98
15:50

RUSTON
98R-00956
4-5"
EVT-9803-367

Js41.0
1083.0

DataMan Program

SAl

03/23/98
15:55

RUSTON
98R-00957
€-6.25"
EVT-98013-368

515.0
77.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissclved; TRC:Total Recoverable; E:Estimated;

Validation Flags: A:Anomalous; UJl:Blank; J2,UJ2: Standard; J3:Held Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

R:Rejected.

wqanrptld v1.0 06/95 using 8:\statout\\ASEV1201.DBF

<:Less Than Detect. Blank: parameter not tested

page 17
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ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE SA2 SA2 SA2 SA2 SA2 SA2

SAMPLE DATE 03/23/98 03/23/98 03/23/98 03/23/98 03/23/98 03/23/98
SAMPLE TIME 8:20 8:25 8:30 8:35 8:40 8:45 Tt

LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-00558 98R-00959 98R-00960 98R-00961 98R-00962 $8R-00963

DEPTH 0-1" -2 2-3" 3-4 5-6' 6-7"

SAMPLE NUMBER EVT-9803-169 EVT-9603-370 EVT-98013-371 EVT-9803-372 BVT-$803-373 EVT-9803-374

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 2351.0 4171.0 2014.0 158.0 40.0 17.0
LEAD (PB) TOT 1141.0 1128.0 < 10.0 < 10.0 11.0 < 10.0

’ aY
N ]
“
)
1
=
NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:less Than Detect. Blank: parameter not tested
validation Flags: A:Ancmalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; ~~,

R:Rejected.

wqanrpt3 v1.0 06/95 using s:\statout\\ASEV1201.DBP Page 18 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATB
SAMPLE TIME

LAB

LAB NUMBER
REMARKS

DEPTH

SAMPLE NUMBER

-+ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB} TOT

SA2

03/23/98
8:50

RUSTON
98R-00964

DUPLICATE
3-4
EVT-9803-375

125.0
< 10.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg {Soil) unless noted and are laborarory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Digsolved; TRC:Total Recoveratle; E:Estimated; <:lLess Than Detect. Blank: parametar not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Splke, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF

Page 19
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -- Y
'-.\ /.-
SITE CODE SA3 SA) SA3 SA3 ~
SAMPLE DATE 03/26/98 03/26/98 03/26/98 01/26/98 .
SAMPLE TIME 9:10 9:15 9:20 9:25 i
LAB RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-01028 98R-01029 98R-01030 98R-01031
DEPTH 0-1* 1-2° 2-3 3-4°

SAMPLE NUMBER EVT-9803-431 EVT-9803-432 EVT-9803-433 EVT-9803-434

-- ME‘T)\LS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 13.0 21.0 21.0 < 10.0
LEAD (PB) TOT 1315.0 118.0 106.0 < 10.0

L.

1
. st

NOTES: All results in mg/L (Water) or mg/kg {Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: paramecer not tested

validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; /‘\\
R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 20 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Bverett Smelter

. SITB CODB

SAMPLE DATE
SAMPLE TIME
LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC {AS) TOT
LEAD (PB} TOT

SA4

03/25/98
8:00

RUSTON

98R~ 00980
c-1
EVT-98013-391

11792.0
12116.0

ANALYSES SUMMARY REPORT

-« SAMPLE TYPE: SOIL --

SA4

03/25/98
8:05

RUSTON
98R-00981
1-2°
EVT-9803-392

2618.0
530.0

SA4

03/25/98
8:10

RUSTON
98R-00982
2-3*
EVT-9803-393

13.0
22.0

SA4

03/25/98
8:15

RUSTON
98R-00983
3-4
EVT-9803-194

26.0
14.0

SA4

03/25/98
8:20

RUSTON
98R-00984
4-5'
EVT-5803-39§

14.0
< 10.0

DataMan Program

SA4

03/25/98
8:25

RUSTON
98R-00985
5-6'
EVT-9803-196

< 10.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Disgsolved; TRC:Tocal Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJil:Blank; J2,UJ2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

. R:Rejected.

wqanrptl v1.0 06/9S using s:\gtarout\\ASEV1201.DBF

Page 21
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ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPB: SOIL -- N
SITE CODR SA4 T
SAMPLE DATE 03/25/98 -
SAMPLE TIME 8:30 1

LAB RUSTON
LAB NUMBER 98R-00986
REMARXS DUPLICATE
DRPTH 4-5°

SAMPLE NUMBER EVT-9803-397
-- METALS & MINOR CONSTITUENTS --

ARSENIC (AS} TOT < 10.0
LEAD (PB} TOT 12.0

—

R AY
t
—
i
1
NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noced and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Disgsolved; TRC:Total Recoverable; E:Estimaced; <:Less Than Detect. Blank: parameter not tested

validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; / \
R:Rejected. ~

wqanrptl vi.0 06/95 uaing s:\statout\\ASEV1201.DBF Page 22 Hydrometrics, Inc. 06/09/98




ASEV12 - ASARCO, Everett Smelter

. S1TE CODE
SAMPLE DATE

SAMPLE TIME

LAB

LAB NUMBER

TYPE

DEPTH
SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SAS

01/23/98
10:50
TSC-SLC
258-3724

HP

0-1"
EVT-9803-376

4750.0
947.0

ANALYSES SUMMARY REPORT

-= SAMPLE TYPE: SOIL --

SAS
03/23/98
10:15
RUSTON
98R-00965

0-1'

EVT-9801-376

4677.0
942.0

SAS
03/23/98
10:20
RUSTON
98R-00966

-2

EVT-98013-377

808.0
115.0

SAS
03/23/98
10:25
RUSTON
9BR-00967

2-3!

BVT-5803-378

47.0
14.0

SAS
03/23/98
10:30
RUSTON
98R-00968

3-4

EVT-9803-379

€0.0
14.0

DataMan Program

SA%
03/23/98
10:35
RUSTON
98R-00969

4-5°*

EVT-9803-380

11.0
15.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved: TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Ancmalous; UJi:Blank; J2,UJ2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or $plit Exceedance;

l R:Rejecred.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF

Page 23
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ASEV12 - ASARCO, Bverett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SAS

03/23/98
10:40

RUSTON
98R-00970
$-6°
EVT-9803-381

35.0
17.0

ANALYSES SUMMARY REPORT

-+ SAMPLE TYPE: SOIL --

SAS

03/23/98
10:45

RUSTON
98R-00971
8-9°*
EVT-9803-1382

317.0
<« 10.0

SAS

03/23/98
10:50

RUSTON
98R-00972
11-12"
EVT-9803-383

280.0
< 10.0

SAS

03/23/98
10:55

RUSTON
9BR-00973
14-15°
EVT-9803-384

61.0
13.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; «<:Less Than Detect. Blank: parameter not tested

Vvalidation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time: J4,UJ4:Duplicate. Spike, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBP

Page 24
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIMB

LAB

LAB NUMBER
REMARKS
DEPTH

SAMPLE NUMBER

-- MBTALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

SA6 SA6
03/20/98 03/20/99
9:40 9:45
RUSTON RUSTON
98R-00908 98R-00909
0-1’ 1-2'

EVT-9803-353 EVT-9803-354

3633.0 J4 39777.0
304.0 1327.0

SA6
03/20/98
10:30
RUSTON
98R-00911

2-3"

EVT-9803-156

40938.0
41.0

SA6
03/20/98
10:1S
RUSTON
98R-00912

3-4

EVT-98013-357

3i2ol.0
20.0

SA6

03/20/98
11:00

RUSTON
98R-00913
DUPLICATE
0-1°
EVT-$9803-358

2208.0 J4
215.0

DacaMan Program

SA6
03/20/98
13:50
RUSTON
98R-00914

4-5°

EVT-9803-359

7903.0 J4
10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard: J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF

Page 25
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ASBV12 - ASARCO, Bverett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIMB

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

ANALYSBS SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL --

N

\ 7

SA6 SA6 N
03/20/98 03/20/98

13:55 14:25 _‘

RUSTON RUSTON
98R-00915 98R-00916
5-6 7.5-9*

EVT-9803-360 EVT-9801-161

1260.0 J4 2761.0 J4
< 10.0 < 10.0

|

N
)
—
wdd
)
NOTBS: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Plags: A:Ancmalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time: J4,UJ4:Duplicate, Spike, or Split Exceedance: /\
R:Rejected.
wganrptl v1.0 06/95 using s:\statout\\ASEV1201.DBP Page 26 Hydrometrica, Inc. 06/09/98




ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DacaMan Program

-- SAMPLE TYPE: SOIL --

. SITE CODE SA? SA? SA?

SAMPLE DATE 03/19/98 03/19/98 03/19/98

SAMPLE TIME 14:37 16:00 16:10

LAB RUSTON RUSTON RUSTON

LAB NUMBER 98R-0090S 98R-00506 98R-00907
REMARKS DUPLICATE

DEPTH 5-6 7.5-9° 10-11"

SAMPLE NUMBER EVT-9803-350 EVT-9803-351 EVT-9803-352

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 1050.0 402.0 258.0
LEAD (PB) TOT < 10.0 < 10.0 < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Bstimated; «<:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

. R:Rejected.

wqanrpt3 v1.0 06/95 using s:\statout\\ASEV120l1.DBF Page 28 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODE SAS8
SAMPLE DATE 03/18/98
SAMPLE TIME 13:40

LAB RUSTON
LAB NUMBER S8R-00864
DEPTH 0-1'

SAMPLE NUMBER EVT-9803-30S

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 1208.0
LEAD (PB) TOT 199.0

ANALYSES SUMMARY REPORT

-+ SAMPLE TYPE: SOIL --

03/1
1

RU
98R-0

EVT-9803

111.0
12.0

SA8
8/98
3:45
STON
0865
1-2'

03/1
1

RUSTON

98R-0

SA8
8/98
4:05

0866
2-3'

-306 BVT-9803-307

79.0
< 10.0

SA8

03/18/98
14:10

RUSTON
98R-00867
3-4
EVT-5803-308

42.0
« 10.0

DataMan Program

Sh8

03/18/98
14:20

RUSTON
98R-00868
4-5"
EVT-9803-30%

52.0
< 10.D

NOTES: All results in mg/L {(Water) or mg/kg (Soil) unless noted and are laboratory (LAB} unless field (FLD) or calculated (CALQ)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Bstimated; <:Legss Than Detect. Blank: parameter not tested

Validation Plags: A:Anocmalous: WJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF

Page 29
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLB DATE
SAMPLE TIME

LAB

LAB NUMBER
REMARKS

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SA10
03/19/98
9:55
RUSTON
98R-00888

0-1"

EVT-9803-2325B

J12.0
113.0

ANALYSES SUMMARY

-« SAMPLE TYPE:

SAl0
03/19/98
10:00
RUSTON
98R-00889

1-2

REPORT

SOIL

03/1
1

SA10
9/98
0:05

RUSTOR

98R-0

0890

2-3

EVT-9803-326 EVT-9803-327

< 10.0
< 10.0

70.0
< 10.0

SAL0
03/19/98
10:10
RUSTOX
98R-00891

3-4'

EVT-9803-328

< 10.0
< 10.0

SAl10
03/19/98
10:12

RUSTON
9BR-00892
DUPLICATB
3-4
EVT-9803-329

< 10.0
< 10.0

DataMan Program

SAl0
03/19/98
10:15
RUSTON
9BR-00893

4-5'

EVT-9803-130

14.0
< 10.0

NOTES: All regults in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)
TOT:Total; D1S:Cissclved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parametsr not tested
Validation Plags: A:Anomalous; UJi:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPB: SOIL --

SITE CODE SA12 SA12 SA12 SA12 SA12
SAMPLE DATE 03/19/98 03/19/98 03/19/98 03/19/98 03/19/98
SAMPLE TIMB 10:55 11:00 11:08 11:10 11:15
LAB RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00894 98R-00895 98R-00896 98R-00897 98R-00898
DEPTH 0-1' 1-2° 2-3 3.4 4-5'

SAMPLE NUMBER EVT-9803-1339%9 EVT-9803-340 EVT-9803-341 EVT-9603-342 EVT-9803-343

- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 9¢68.0 125.¢ 14.0 < 10.0 < 10.0
LEAD (PB) TOT 604.0 52.0 11.0 < 10.0 13.0

|
|
—
NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; I/ \

R:Rejected.

wganrptl v1.0 06/95 using 8:\statout\\ASEV1201.DBF Page 133 Hydrometrics, Inc. 06/09/98




ASEV12 - ASARCO, Everett Smelter

‘ SITE CODE

SAMPLE DATE
SAMPLE TIME
LAB

LAB NUMBER
REMARKS
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SAl3
03/25/98
14:30
RUSTON
98R-01003

0-1

EVT-9803-414

846.0
281.0

ANALYSES SUMMARY REPORT

-+ SAMPLE TYPE: SOIL --

SAll
03/25/98
14:35
RUSTON
98R-01004

1-2°

EVT-96801-415

1024.0
212.0

03/2
1

RU.
98R-0

EVT-95803

13.0
12.0

SAl13
/98
4:40
STON
1008

2-3
-416

Jq

SA13
03/25/98
14:45
RUSTON
98R-01006

-4

EVT-9803-417

227.0 J4q
< 10.0

SA1l
03/28/98
14:50
RUSTON
98R-01007

4-5"

EVT-9803-418

42.0 J4
< 10.0

DataMan Program

SAll
0)/25/98
15:00

RUSTON
98R-01008
DUPLICATE
3-4
EVT-9803-419

352.0 J4
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved: TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJl:Blank; J2,UJ2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
‘ R:Rejected.

wqganrptl v1.0 06/95 using 8:\statout\\ASEV1201.DBF

page 34
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ASEV12 - ASARCO, Everett Smelter

SITE CODE SAl4
SAMPLE DATB 03/23/98
SAMPLE TIMB 16:40

LAB RUSTON

LAB NUMBER 9BR-00%74
REMARKS

DEPTH 0-1'

SAMPLE NUMBER EVT-9803-385

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 11.0
LEAD (PB) TOT < 10.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

SAl4
03/23/98
16:45
RUSTON
98R-00975

-2

EVT-9803-386

< 10.0
< 10.0

SAl4
03/23/98
16:50
RUSTON
98R-00976

2-3

EVT-9803-387

< 10.0
13.0

SA14
03/23/98
16:55
RUSTON
98R-00977

-4

EVT-9803-388

< 10.0
10.0

DataMan Program

SAi4
03/23/98
17:00
RUSTON
98R-00978

4-5'

SAl4

03/23/98

17:0s
RUSTON

98R-00979
DUPLICATE

0-1*

EVT-9803-189 EVT-9803-390

< 10.0
< 10.0

10.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
Blank: parameter not tested

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated;
validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

R:Rejected.

wqanrptl v1.0 06/95 using 3:\scatout\\ASEV1201.DBF

<:Less Than Detect.

Page 135
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE SAlS SA1S SAl5 SAlS SA1S
SAMPLE DATE 03/25/98 03/25/98 03/25/98 03/25/98 03/25/98
SAMPLE TIME 9:40 9:45 9:50 9:58 10:00

LAB RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00987 98R-00588 98R-00989 98R-0099%0 98R-00991
DEPTH 0-1' 1-20 2-3" 3-4 4-5°

SAMPLE NUMBER EVT-9803-398 EVT-9801-399 EVT-9803-400 EVT-9803-401 EVT-9803-402

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 113.0 < 10.0 < 10.0 < 10.0 < 10.0
LEAD (PB) TOT 35.0 11.0 < 10.0 < 10.0 < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (PLD) or calculated {(CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; «:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wqganrptd v1.0 06/95 using g:\statout\\ASEV1201.DBF Page 36 Hydrometrics, Inc. 06/09/98



ASBV12 - ASARCO, EBverett Smelter ANALYSES SUMMARY REPORT DataMan Program
-« SAMPLE TYPE: SOIL -- V4
SITE CODE SAl6 SAl16 SAl6 SAl16 SAl6 SAl6
SAMPLE DATE 03/25/98 03/25/98 03/25/98 03/25/98 03/25/98 03/25/98 -
SAMPLE TIME 11:35 11:40 11:45 11:50 11:55 12:00 i
LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00997 98R-00998 98R-00999 98R-01000 98R-01001 98R-01002
REMARKS DUPLICATE
DEPTH 0-1" 1-2' 2-3 3-4 4-5" 2-3

SAMPLE NUMBER EVT-9803-408 BVT-9803-409 EVT-9803-410 EVT-9803-411 EVT-9803-412 EVT-9803-41)

-~ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 405.0 $1.0 166.0 < 10.0 < 10.0 232.0
LEAD (PB} TOT 22.0 < 10.0 231.0 < 10.0 < 10.0 41.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratery (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested /-\
validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance: { ‘
R:Rejected. '

wqanrpt) v1.0 06/95 using s:\statout\\ASEV1201.DBFP Page 37 Hydrometrics, Inc. 06/0%/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE SA17 SA1? SA1? SAl? SA1?
SAMPLE DATE 03/25/98 03/25/98 03/25/98 03/25/98 03/25/98
SAMPLE TIME 10:30 10:35 10:40 10:45 10:50

LAB RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00992 98R-00993 98R-00994 98R-00995 98R-00996
DEPTH 0-1" 1-27 2-3 3-4 4-5*

SAMPLE NUMBER BVT-5803-403 EVT-9803-404 EVT-5803-405 EVT-9803-406 EVT-9801-407

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 811.0 610.0 < 10.0 < 10.0 < 10.0
LEAD (PB) TOT 215.0 103.0 < 10.0 < 10.0 < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:BEstimated; <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wganrpt3 v1.0 06/9S using s:\statout\\ASEV1201.DBF Page 138 Hydrometrics, Inc. 06/09/98




ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE SA18 SA1l8 SAl8 SA18 SAl8 SA18
SAMPLE DATE 03/25/98 03/25/98 03/25/98 03/25/98 03/25/98 03/25/98
SAMPLE TIME 15:30 15:35 15:40 15:45 15:00 15:50

LAB RUSTON RUSTON RUSTON RUSTON TSC-SLC RUSTON

LAB NUMBER 98R-01009 98R-01010 98R-01012 98R-01012 258-3725 98R-01013
TYPE HF

DEPTH 0-1' 1-2° 2-3 3-4° 4-5" 4-5"

SAMPLE NUMBER EVT-9803-420 EVT-90803-421 EVT-9803-422 EVT-9803-423 EVT-9803-424 EVT-9803-424

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS} TOT 1798.0 288.0 18.0 < 10.0 «<18.0 13.0
LEAD (PB} TOT 713.0 < 10.0 < 10.0 < 10.0 <20.0 < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Egtimated; «<:Less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4.UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wganrpt3 v1.0 06/95 using s:\statout\\ASEV1201.DBFP Page 19 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODEB
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

ANALYSES SUMMARY REPORT

-+ SAMPLE TYPE: SOIL --

SAl9 SAl9 SAl9
03/30/98 03/30/98 03/30/98
16:10 16:15 16:20
RUSTON RUSTON RUSTON
98R-01092 98R-01093 98R-01094
0-1' 1-2¢ 2-3

EVT-9803-453 EVT-9803-454 EVT-9803-4S5

44.0 < 10.0 < 10.0
84.0 11.0 12.0

SA19
03/30/90
16:25

RUSTON
98R-01095
3-4
EVT-9803-457

< 10.0
< 10.0

SA19
03/30/98
16:30

RUSTON
98R-01096
4-5'
EVT-9803-458

< 10.0
< 10.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/xg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,0J2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrpt3 v1.0 06/95 using s:\statout\\ASEV1201.DBP Page 40
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SA20
03/30/98
15:15

RUSTON
98R-01087
0-1°
EVT-9803-448

589.0
1123.0

ANALYSES SUMMARY REPORT

-- SAMPLB TYPE: SOIL --

SA20
03/30/98
15:20

RUSTON
98R-01088
1-2°
EVT-9803-449

837.0
1390.0

SA20
03/30/98
15:25

RUSTON
98R-01089
2-3°
EVT-9803-450

< 10.0
13.0

SA20
03/30/98
15:30

RUSTON
98R-01090
-4
EVT-9803-451

< 10.0
14.0

DataMan Program

SA20
03/30/98 -
15:35 . 1
RUSTON
98R-01091
4-5°
BVT-9803-452

< 10.0
< 10.0

Y
H i
. 7
t
—
'
H
NOTES: All results in mg/L (Water) or mg/kg (S0il) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested ~
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; . \

R:Rejected.

wqanrpt) v1.0 06/95 using s:\statout\\ASEV1201.DBF

page 41

Hydrometrics, Inc. 06/09/98

[—



ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program

- SAMPLE TYPE: SOIL --
. . SITE CODE SA21 S5A21 SA21 SA21 SA21 SA21
SAMPLE DATE 03/30/98 03/30/98 03/30/98 01/30/98 03/30/98 03/30/98
SAMPLE TIME 14:20 14:25 14:30 14:35 14:40 14:45
LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-01081 98R~-01082 98R-01083 98R-01084 98R-01085 98R-01086
REMARKS DUPLICATE
DEPTH 0-1" 1-2° 2-3 3-4 4-5" 0-1'

SAMPLE NUMBER EVT-9803-444A EVT-9803-444B EVT-9803-445 BVT-9801-446 EVT-9603-447A EVT-9803-447B

-- METALS & MINOR CONSTITUENTS --

ARSENIC (AS) TOT 275.0 3.0 290.0 104.0 <« 10.0 252.0
LEAD (PB) TOT 323.o0 387.0 344.0 140.0 < 10.0 304.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimared; «:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; Jl:Hold Time; J4,UJ4:Duplicate, Spike, or Split Bxceedance;
‘ R:Rejected.
wqanrpt3d v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 42 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAS

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SA22
04/08/98
09:07
TSC-SLC
250-3727

HF

0-1'
EVT-9804-306

42.0
<20.0

ANALYSBS SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

04/0

SA22
8/98
9:07

RUSTON

98R-0

EVT-9804

37.0
< 10.0

1176

0-1'

04/0

RUSTON

98R-0

SA22
8/98
9:10

1177

1-2°

-306 EVT-9804-307

20.0
10.0

SA22
04/08/98
9:15
RUSTON
98R-01178

2-3*

+ EVT-9804-308

20.0
11.0

BA22
04/08/98
9:20
RUSTON
98R-01179

3-4

EVT-9804-109

3c.0
50.0

DataMan Program

SA22
04/08/98
9:25
RUSTON
98R-01180

4-5"'

EVT-9804-310

< 10.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Rold Time; J4,UJ4:Duplicacte, Spike, or Split Exceedance;

R:Rejected.

wqanrpt3d v1.0 06/95 using s:\statout\\ASEV1201.DBF

Page 43
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Pragram

-- SAMPLE TYPE: SOIL --

SITE CODE SA22
SAMPLE DATE 04/08/98
SAMPLE TIME 9:30

LAR RUSTON

LAB NUMBER 98R-01181
REMARKS DUPLICATE
DEPTH 4-5'

SAMPLE NUMBER EVT-9804-311

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS} TOT < 10.0
LEAD (PB) TOT < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated {(CALC)
TOT:Total; D1S:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time: J4,UJ4:Duplicate, Spike, or Split Exceedance;
. R:Rajected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBP Page 44 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE SA2) SA23 SA23 SA23 8A23} SA23
SAMPLE DATE 03/26/98 03/26/98 03/26/98 03/26/98 03/26/98 03/26/98
SAMPLE TIME 68:30 8:35 8:40 8:45 8:50 8:55

LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01022 98R-01021 98R-01024 98R-01025 9BR-01026 98R-D1027
REMARKS DUPLICATE
DEPTH 0-1' 1-2° 2-3! 3-4’ 4-5' 4-5'

SAMPLE NUMBER EVT-9803-425 EVT-9803-426 EVT-9803-427 EVT-9803-428 EVT-9803-429 EVT-9803-430

-- METALS & MINOR CONSTITUENTS --
ARSENIC {(AS) TOT 25.0 12.0 < 10.0 12.0 < 10.0 < 10.0
LEAD (PB) TOT 211.0 28.0 19.0 82.0 36.0 3s.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wqganrpt3 v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 45 Mydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

. SITE CODE SA24

SAMPLE DATE 03/18/98
SAMPLE TIME 12:30
LAB TSC-SLC

LAB NUMBER 258-37130
DEPTH 0-1"

SAMPLE NUMBER EVT-9804-300

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT <18.0
LEAD (PB) TOT <20.0

ANALYSES SUMMARY REPQRT

-~ SAMPLE TYPE: SOIL --

SA24
04/01/98
14:45

RUSTON
98R-01117
1-2'
EVT-9604-301

< 10.0
< 10.0

SA24
04/01/98
14:50

RUSTON
98R-01118
2-3
EVT-9804-302

36.0
63.0

SA24
04/01/98
14:55

RUSTON
98R-01119
3-4
BVT-9804-30)

< 10.0
« 10.0

SA24
04/01/98
15:00

RUSTON
98R-01120
4-5'
EVT-9804-304

<« 10.0
17.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverabie; E:Estimated;

«<:Less Than Detect. Blank: parameter not tested

validatien Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
. R:Rejected.

wganrptl v1.0 06/95 using s8:\statout\\ASEV1201.DBF

Page 46
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ASEV12 - ASARCO, Bverett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
REMARKS

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC ({AS) TOT
LEAD (PB) TOT

SA25
03/18/98
16:40
RUSTON
98R-00874

0-1'

EVT-9803-315

249.0
36.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

SA25
03/18/98
16:45
RUSTON
98R-00875

1-2*

EVT-9803-316

429.0
43.0

SA25
03/18/98
16:55
RUSTON
98R-00876

2-3"

EVT-9803-317

122.0
10.0

SA2S
03/18/98
17:00
RUSTON
98R-00877

3-4°

EVT-9803-2318

< 10.0
< 10.0

DataMan Program

SA25
03/18/98
17:05
RUSTON
98R-00878
DUPLICATE
3-4-

SA25

03/18/98

17:10
RUSTON

98R-00879

4-5°

EVT-9803-319 EVT-9803-320

< 10.0
< 10.0

140.0
12.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB} unless field (FLD) or calculated (CALC)
Blank: parameter not tested

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated;
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptd v1.0 06/95 using s:\statout\\ASEV1i201.DBP

<:Less Than Detect,
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

~- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

SA26
03/19/98
8:55
RUSTON
98R-00883

0-1°

EVT-9803-321

228.0
72.0

ANALYSBES SUMMARY REPORT

-- SAMPLE TYPB: SOIL --

03/1

SA26
9/98
9:00

RUSTON

98R-0

EVT-9801

1105.0
257.0

oge4

1-2°
-322

SA26
03/19/98
9:05
RUSTON
98R-0088S

2-3

BVT-9803-32)

3%0.0
10.0

SA26
03/19/98
9:10
RUSTON
98R-00886

3-4

BVT-9803-324

54.0
< 10.0

SA26

03/19/98
09:50
TSC-SLC
258-13723

HF

4-5°
EVT-9803-32SA

97.0
«20.0

DataMan Program

SA26
03/19/98
9:15
RUSTON
98R-00887

4-5°

EVT-9803-325A

101.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Bstimated; «:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptd v1.0 06/95 using 8:\statout\\ASEV1201.DBP
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ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE SOUTHERN-CLEAP SOUTHERN-CLEAP SOUTHERN-CLEAP SQUTHERN-CLEAF SOUTHERN-CLEAF

SAMPLE DATE 04/03/98 04/03/98 04/03/98 04/03/98 04/03/98
SAMPLE TIME 13:30 13:35 13:40 13:45 13:50
LAB RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-01131 98R-01132 98R-01133 98R-01134 98R-01135
DEPTH SURFACE SURFACE SURFACE SURFACE SURFACE

SAMPLE NUMBER EVT-9804-600 EVT-9804-601 EVT-9804-602 EVT-9804-603 EVT-9804-604
-- METALS & MINOR CONSTITUENTS --

ARSENIC (AS) TOT 18.0 82.0 15.0 64.0 65.0
LEAD (PB} TOT 3s.0 164.0 14.0 403.0 329.0

NOTES: All results in mg/L (Water) or mg/kg {Soil) unless noted and are laboratory (LAB) unless field (FLD} or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:lLess Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; ; ‘«,
R:Rejected. f
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ASEV12 - ASARCO, Bverett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-~ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

81

04/01/98
8:45

RUSTON
98R-01122
2-3.5°
EVT-9804-520

46.0
27.0 J4

ANALYSBES SUMMARY REPORT

-- SAMPLB TYPE:

TBl
04/01/98
8:50
RUSTON
98R-01123
5-6.5"

SOIL --

TB1
04/01/98
8:55
RUSTON
98R-01124
10-11.5"

EVT-9804-521 EVT-9804-522

48.0
417.0

695.0
63.0 J4

04/0

TB1
1/98
9:00

RUSTON

98R-0
15-1
EVT-96804

455.0
13.0

1128
6.5'
-523

J4

T81

04/01/98
9:05

RUSTON
98R-01126
20-21.5"
EVI-9804-524

197.0
12.0 Je

DataMan Program

T8l

04/01/98
9:10

RUSTON
98R-01127
25-26.5"
EVT-9804-525

201.0
< 10.0 UJ4

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; D1S:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1l:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptd v1.0 06/95 using s:\statout\\ASEV1201.DBP
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
.- SAMPLE TYPE: SOIL -- . Y
.'\ .'I
SITE CODE 1 TBL 81 TBL =
SAMPLE DATE 04/01/98 04/01/98 04/01/98 04/09/98 ' _
SAMPLE TIME 9:15 9:20 9:35
LAB RUSTON RUSTON RUSTON TSC-5LC
LAB NUMBER 98R-01128 98R-01129 98R-01130 258-3731
REMARKS DUPLICATE
DEPTH 30-31.5" 35-36.5° 2-3.5° 0-0.5°

SAMPLE NUMBER EVT-9804-526 EVT-9804-527 EVT-9804-530 EVT-9804-519

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 120.0 76.0 60.0 <18.0
LEAD (PB) TOT < 10.0 UJ4 < 10.0 UJ4 54.0 J4 «20.0

NOTES: All results in mg/L (Water} or mg/kg {(Soil) unless noted and are laboratory {LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Digsolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.
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ASEV12 - ASARCO, Everett Smelter

. SITE CODE

SAMPLE DATE
SAMPLE TIME
LABR

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-+ METALS & MINOR CONSTITUENTS --

ARSENIC (AS) TOT
LEAD (PB) TOT

TB2
03/31/98
11:45
RUSTON
98R-01108

0-0.5"

EVT-9803-511

< 10.0
< 10.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TB2
03/31/98
13:50
RUSTON
9BR-0110%9

2-3.5°

EVT-9803-512

115.0
297.0

TB2
03/31/98
13:55
RUSTON
98R-01110

5-6.5"

EVT-9803-513

28.0
222.0

TB2

03/31/98
14:00
TSC-SLC
258-3726
HF

10-11.5"
EVT-9803-514

47.0
§1.0

TB2
03/31/98
14:00
RUSTON
98R-01111

10-11.5"

EVT-9803-514

47.0
52.0

DacaMan Program

TB2
03/31/98
14:05
RUSTON
98R-01112

15-16.5"

EVT-9803-515

502.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (PLD) or calculated (CALC)
TOT:Total; DIS:Dissclved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate. Spike, or Split Exceedance;

. R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated;
validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

vganrptd v1.0 06/95 using s:\statout\\ASEV1201.DBF

TB2
03/31/98
14:10
RUSTON
9BR-0111]
20-21.5"
EVT-9803-516

15.0
< 10.0

ANALYSES SUMMARY REPORT

-~ SAMPLE TYPE: SOIL --

TB2

03/31/98
14:15

RUSTON
98R-01114
30-31.5"
EVT-9803-517

< 10.0
< 10.0

TB2
03/31/98
14:20
RUSTON
98R-01115
35-36.5"
BVT-9803.518

< 10.0
< 10.0

«:Less Than Detect. Blank: parameter not tested
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LaB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-~ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TB3

03/31/98
8:05

RUSTON
98R-01098
2-3.5"
EVT-9803-501

218.0
158.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TB3

03/31/98
8:10

RUSTON
9B8R-01099
5-6.5"
EVT-9803-502

20.0
31.0

TB1l

03/31/98
8:15

RUSTON

96R-01100
10-11.5"
EVT-9801-501

660.0
40.0

TBl

03/31/98
8:20

RUSTON
98R-01101
15-16.5"
EVT-9803-504

194.0
< 10.0

TB3

01/31/98
8:25

RUSTON
98R-01102
20-21.5"'
EVT-9803-505

206.0
< 10.0

DataMan Program

hy:k)

03/31/98

8:30

RUSTON
98R-01103
25-26.5"
EVT-9803-506

< 10.0
13.0

HOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Rnomalous; UJi:Blank; J2,UJ2: Standard; JJ:Hold Time; J4,0J4:Duplicate, Spike, or Split Exceedance:

R:Rejected.

wqanrpt3 v1.0 06/95 using s:\statout\\ASEV1201.DBFP
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -- (,/\\‘
SITR CODE TB} TB3 TB3 ky:X) TB)
SAMPLE DATE 03/31/98 03/31/98 03/31/98 03/31/98 04/09/98 -
SAMPLE TIME 8:35 8:40 9:20 9:25 ‘
LAB RUSTON RUSTON RUSTON RUSTON TSC-SLC
LAB NUMBER 98R-01104 98R-0110S 38R-01106 98R-01107 258-3729
REMARKS DUPLICATE
DEPTH 30-31.5" 15-16.5" 35-36.5" 37.5-19° 0-.5'

SAMPLE NUMBER EVT-9803-507 EVT-98013-508 EVT-9803-509 EVT-9803-510 BVT-9803-500

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT < 10.0 190.0 < 10.0 291.0 «<18.0
LEAD (PB} TOT < 10.0 < 10.0 < 10.0 « 10.0 <20.0

/"—\\
\ .
NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:bissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested //\
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; ’

R:Rejected. R
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ASEV12 - ASARCO, Everett Smelter

‘ SITE CODE

SAMPLE DATE
SAMPLE TIME
LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB} TOT

TP3

03/20/98
11:00

RUSTON
98R-00846
0-1'
EVT-9803-169

1704.0
911.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TP3

03/20/98
11:02

RUSTON
98R-00847
1-2°
EVT-9801-170

9043.0
2425.0

TP

03/20/98
11:04

RUSTON
98R-00848
2-3"
EVT-9803-171

21686.0
8%.0

TP

03/20/98
11:06

RUSTON
98R-00849
3-4°
EVT-96801-172

28579%.0
51.0

TP

03/20/98
B:51

RUSTON
98R-00850
4-5
BVT-9801-173

1883.0
58.0

DataMan Program

TP3

03/20/98
11:10

RUSTON
98R-00851
S-6'
EVT-98013-174

1259.0
34.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated;

<:Less Than Detect. Blank: parameter not tested

validatien Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate. Spike, or Split Exceedance;
. R:Rejected.

wganrptd v1.0 06/55 using s:\statout\\ASEV1201.DBF
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ASBV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -- //_\.“
)
SITE CODR TP3-BH TPI-BH TPI-BH TP3-BH TP3-BH TP3-BH S
SAMPLE DATE 03/23/98 03/23/98 03/23/98 03/23/98 03/23/98 03/21/98 _
SAMPLE TIME 13:15 13:20 13:25 13:30 13:38 13:40
LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00945 98R-00946 98R-00947 98R-00948 98R-00949 98R-00950
DEPTH 5-6' 6-7° 7-8" 8-9* 9-10" 10-11°

SAMPLE NUMBER EVT-9803-175 EVT-9801-176 EVT-9803-177 EVT-9803-178 EVT-9803-179 EVT-9803-180

-« METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 6902.0 7084.0 203.0 507.0 655.0 744.0
LEAD {PB} TOT 792.0 275.0 13.0 < 10.0 < 10.0 12.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Bstimated: <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; / \
R:Rejected. \
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
REMARKS
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TP3-BH
03/23/98
13:45

RUSTON
98R-00951
DUPLICATE
10-11°
EVT-9803-181

822.0
< 10.0

ANALYSES SUMMARY REPORT

-+ SAMPLE TYPE: SOIL --

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (50il) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

R:Rejected.

wqanrptd v1.0 06/95 using s:\statout\\ASEV1201.DBF
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ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DactaMan Program
-~ SAMPLE TYPE: SOIL -- ,A\
i :
SITE CODE TP4 P4 TPa TP4 TP4 P4 ’
SAMPLE DATE 031/18/98 03/18/98 03/18/98 03/18/98 03/18/98 03/18/98
i |
SAMPLE TIME 12:00 12:02 12:04 12:06 12:08 12:10
LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00789 98R-00790 98R-00791 98R-00792 98R-00793 98R-00794
DEPTH 0-1" 1-2" 2-3 3-4° 4-5* 5-6°

SAMPLE NUMBER EVT-9803-112 EVT-9803-113 EVT-9803-114 EVT-980)-115 EVT-9803-116 EVT-9803-117

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 565.0 1981.0 8799.0 32918.0 4724.0 1600.0
LEAD (PB) TOT 152.0 144.0 $33.0 468.0 3o.o 16.0

RN
I4 \
| i
NOTES: All results in mg/L (Water) or mg/kg {Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved: TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time: J4,UJ4:Duplicate, Spike, or Split Exceedance; ,//—\\
R:Rejected. ) A
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

‘ SITE CODR TP4 '

SAMPLE DATE 03/18/98
SAMPLE TIME 12:12
LAB RUSTON

LAB NUMBER 9B8R-00795
REMARKS DUPLICATE
DEPTH l-4

SAMPLE NUMBER EVT-9803-118

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 31998.0
LEAD (PB) TOT 544.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; «<:Less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
‘ R:Rejected.
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ASEV12 - ASARCO, Everett Smelter

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

DataMan Program

N
SITE CODE TP4-BH TP4-BH TP4-BH TP4-BH \\ L
SAMPLE DATE 04/07/98 04/07/98 04/07/98 04/07/58 '
SAMPLE TIMB 15:00 15:0% 15:10 15:15
LAB RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-01172 9B8R-01173 98R-01174 98R-01175
DEPTH 5-6* 6-7' 8-9° 10-11"
SAMPLE NUMBER EVT-9804-120 EVT-96804-121 BVT-9804-122 EVT-9804-123
-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 631.0 225.0 219.0 206.0
LEAD (PB) TOT < 10,0 < 10.0 < 10.0 < 10.0
/"\J
NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
validation Plags: A:Anomalous; UWJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; TN

R:Rejected.

wganrptd v1.0 06/95 using s:\statout\\ASEV1201.DBP
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ASEV12 - ASARCO, BEverett Smelter

SITR CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --

ARSENIC (AS) TOT
BARIUM (BA) TOT
CADMIUM (CD) TOT
CHROMIUM (CR} TOT
LEAD (PB) TOT
MERCURY (HG) TOT
SELENIUM (SE) TOT
SILVER (AG) T

TPS
031/19/98
8:40
RUSTON
98R-00802

0-1’

EVT-9803-126

1161.0

473.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TPS
03/19/98
8:42
RUSTON
98R-00804

1-2

TPS
03/19/98

TSC-5LC
L980744-1
SPLP

1-2

EVT-9803-127 EVT-9803-127-SP

$370.0

92.0

27.0
0.22
<0.0S
<0.1
0.28

0.0065

<0.1
<0.05

TPS
03/19/98
8:44
RUSTON
98R-0080S

2-3°

EVT-9803-128

2777.0

34.0

TPS
03/19/98
8:46
RUSTON
98R-00806

J-4r

EVT-9803-129

827.0

13.0

DataMan Program

TPS
03/19/98
B:48
RUSTON
98R-00807

4-5

EVT-9803-130

502.0

< 10.0

NOTES: All resgults in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using 8:\statout\\ASEV1201.DBP
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ASEV12 - ASARCO, Everett Smelter ANALYSBES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -- /‘\‘
SITE CODE TPS T
SAMPLE DATE 03/19/98 .

SAMPLE TIME 8:50
LAB RUSTON
LAB NUMBER 98R-00808
REMARKS DUPLICATE
DEPTH 1-2°

SAMPLE NUMBER EVT-9803-131 ’

-- METALS & MINOR CONSTITUENTS --
ARSENIC {AS) TOT 5082.0
LEAD (PB) TOT 83.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD} or calculated (CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Bxceedance; ,f’_\\
R:Rejected. ; ’
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ASEV12 - ASARCO,

Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --

NOTES: All results in mg/L (Water

R:Rejected.

wqanrpt3 v1.0 06/95 using s8:\statout\\ASEV1201.DBF

CHROMIUM

SELENIUM

ARSENIC
BARIUM
CADMIUM

{AS)
{BA})
(CD)
(CR)
(PB)
{HG)
(SE)
(AG)

TOT
TOT
TOT
TOT
TOT
TOT
TOT
TOT

LEAD
MERCURY

SILVER

or mg/kg
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated;
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

TP6A
03/18/98
10:20
RUSTON
98R-0078)

0-1"

EVT-5803-106

4373.0

289.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE:

TP6A
03/18/98
10:25
RUSTON
98R-00784

1-2°

SoIL --

TP6A
03/18/98

TSC-SLC
L980744-2
SPLP

1-2°

EVT-5803-107 EVT-9803-107-5P

12487.0

458.0

Page 64

7.0
044
«<0.05
<0.1
0.3
0.052
<0.1
<0.05

(S0il) unless noted and are laboratory
<:Less Than Detect.

TPEA
03/18/98
10:30
RUSTON
98R-00785

2-3°

EVT-9801-108

9726.0

3s.0

(LAB} unless field

TP6A
03/18/98
10:35
RUSTON
98R-00786

3-q°
EVT-9803-109

29.0

(FLD)

Blank: parameter not tested

Hydrometrics,

DataMan Program

TP6A
03/18/98
10:40
RUSTON
98R-00787

4-5"'

EVT-98013-110

4305.0

< 10.0

or calculated (CALC)

Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSBES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE TP6A T

SAMPLE DATE 03/18/98 -
SAMPLE TIMEB 10:45 1
LAB RUSTON
LAB NUMBER 98R-00788
DEPTH $-6*

SAMPLE NUMBER EVT-9803-111

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 3215.0
LEAD (PB) TOT < 10.0

. 7
!
—
.
NOTES: All results in mg/L (Water) or mg/kg {50il) unless noted and are laboratory (LAB) unless field (FLD} or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested —~
Validation Plags: A:Anomalous; UJ1:Blank: J2.UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance; / v

R:Rejected.

wqanrptd v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 65 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

. SITE CODE

SAMPLE DATE
SAMPLE TIME
LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TP6A-BH
04/07/98
11:40

RUSTON
98R-01167
5-6"
EVT-9804-115

2335.0
< 10.0

ANALYSES SUMMARY

-- SAMPLE TYPE:

TPEA-BH
04/07/98
11:45
RUSTON
98R-Q1168
6-7"

REPORT

SOIL --

TP6A-BH
04/07/98
11:50
RUSTON
98R-01169
8-9"

EVT-9804-116 EVT-9804-117

353.0
< 10.0

706.0
< 10.0

TP6A-BH
04/07/98
11:58

RUSTON
98R-C12170
10-11"
EVT-9804-118

412.0
< 10.0

DataMan Program

TP6A-BH
04/07/98
12:35
RUSTON
98R-01171
12-1)°
EVT-9804-119

249.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil} unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS.Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

. R:Rejected.

wganrpt3 v1.0 06/95 using g:\statout\\ASEV1201.DBF

Page 66
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TP6B
03/18/98
09:00
TSC-SLC
258-3722

HF

o-1'
EVT-9803-100

9576.0
582.0

ANALYSBS SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TPEB
03/18/98
9:00
RUSTON
98R-00777

0-1°

EVT-9803-100

9388.0
544.0

TPEB
03/18/98
9:05
RUSTON
98R-00778

1-2

EVT-9803-101

14223.0
50s.0

TPEB
03/18/98
9:10
RUSTON
98R-00779

2-3

EVT-9803-102

13985.0
< 10.0

DataMan Program

.TP6B
03/18/98
9:15
RUSTON
98R-00780

3-4

TP6B

03/18/98

9:20

RUSTON
98R-00781

4-5'

EVT-9603-103 EVT-9803-104

13537.0
14.0

5497.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF

pPage 67
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLB TYPE: SOIL --

SITE CODB TP6B
SAMPLE DATE 03/18/98
SAMPLE TIME 9:25

LAB RUSTON
LAB NUMBER 96R-00782
DEPTH 5-6'

SAMPLE NUMBER EVT-9803-105

-- METALS & MINCR CONSTITUENTS --
ARSENIC (AS) TOT 2740.0
LEAD (PB) TOT < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Scil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissoclved; TRC:Total Recoverable; E:Estimated; <:Less Than Dectect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blark; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wganrptd v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 68 Hydrometrics, Inc. 06/09/98




ASEV12 - ASARCO, Everett Smelter

SITE CODE

™?

ANALYSES SUMMARY REPORT

-+ SAMPLE TYPE: SOIL --

™7

TP?

DataMan Program

TP7 ™7 TP?
SAMPLE DATE 03/19/98 03/19/98 03/19/98 03/19/98 03/19/98 03/19/98
SAMPLE TIME 10:22 10:24 10:26 10:28 10:30 i
LAB RUSTON RUSTON RUSTON RUSTON TSC-SLC RUSTON
LAB NUMBER 98R-D0B0OY 9BR-00810 98R-00811 98R-00812 L980744-4 98R-0081)
TYPE SPLP
DEPTH 0-1" 1-2 2-3 3-4° 3-4 4-5°

SAMPLE NUMBER

-~ METALS & MINCR CONSTITUENTS --

ARSENIC (AS) TOT

8771.0 $935.0 10644.0 9.1 6586.0
BARIUM (BA} TOT 0.28
CADMIUM {CD) TOT <0.05
CHROMIUM (CR) TOT <0.1
LEAD (PB) TOT 523.0 594.0 415.0 47.0 0.12 < 10.0
MERCURY (HG) TOT 0.0014 -
SELENIUM (SE) TOT <0.1
SILVER (AG] TOT <0.05

EVT-9803-132

2220.0

EVT-9603-133

EVT-9803-134

EVT-9603-135 EVT-9803-135-5P

EVT-9803-136

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated {CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJi:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wganrptd v1.0 06/95 using s:\statout\\ASEV1201.DBF Page €9 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE ™7
SAMPLE DATE 03/19/98
SAMPLE TIME 10:32

LAB RUSTON
LAB NUMBER 98R-00814
DEPTH 5-6*

SAMPLBE NUMBER EVT-9803-137

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 2952.0
LEAD (PB) TOT 12.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated {(CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Scandard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:
R:Rejected.

wqganrptd v1.0 06/95 using &:\statout\\ASEV1i201.DBP Page 70 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-~ SAMPLE TYPE: SOIL -- /!

: i
SITE CODE TP?7-BH TP?7-BR TP7-BH TP7-BH

SAMPLE DATE 04/06/98 04/06/98 04/06/98 04/06/98 -

SAMPLE TIME 16:55 17:00 17:05 17:10
LAB RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-01157 98R-01158 96R-01159% 98R-01160
DEPTH 5-6"' 6-7' 8-9° 10-11°

SAMPLE NUMBER EVT-9804-105 EVT-9804-106 EVT-9804-107 EVT-9804-108

-+ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 815.0 684.0 698.0 541.0
LEAD (PB) TOT < 10.0 < 10.0 < 10.0 < 10.0

/ N
NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALQC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested /-\
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedarce; N ‘
R:Rejected. ~ -

wganrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 71 Hydrometrics, Inc. 06/0%/96



ASEV12

- ASARCO, Everett Smelter

SITE CODE
SAMPLR DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --

ARSENIC (AS) TOT
BARIUM (BA)} TOT
CADMIUM (CD) TOT
CHROMIUM (CR) TOT
LEAD (PB) TOT
MERCURY (HG) TOT
SELENIUM {SE) TOT
SILVER (AG) TOT

k3 4]
03/19/98
13:40
RUSTON
98R-00815

0-1°

EVT-9803-1138

3738.0

625.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TP8
03/19/98
13:42
RUSTON
98R-00816

1-2

EVT-9803-139

2797.0

415.0

TPB
Q3/19/98
13:44
RUSTON
98R-00817

2-3

EVT-9803-140

4619.0

3109.0

TPB
g1/19/98
11:46
RUSTON
98R-00B818

-4

EVT-9803-141

7237.0

200.0

TP8
03/19/98
13:48
RUSTON
98R-00819

4-5'

DataMan Program

P8
03/19/98

TSC-SLC
L980744-3
SPLP

4-5'

EVT-9803-142 EVT-9803-142-5P

4669.0

17.0

8.6
0.54
«<0,05
<0.1
<0.1
0.0066
<0.1
<0.05

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved: TRC:Total Recoverable; E:Estimated;

R:Rejected.

wqanrpt} v1.0 06/95 using s8:\statout\\ASEV1201.DBF

«<:Less Than Detect.

Page 72

Blank: parameter not tested
validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

Hydrometrics, Inc.

06/09/98



' ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
-- SAMPLE TYPE: SOIL -- e
SITE CODE T8 T8 ) T
SAMPLE DATE 03/19/98 03/19/98
SAMPLE TIME 13:50 13:52
LAB RUSTON RUSTON
LAB NUMBER 98R-00820 98R-00821
REMARKS DUPLICATE
DEPTH 5-6 1-2°

SAMPLE NUMBER EVT-9803-143 BVT-9803-144

-- METALS & MINOR CONSTITUENTS --
ARSENIC {AS) TOT 564.0 2869.0
LEAD {PB) TOT 11.0 492.0

7

NOTES: All results in mg/L (Water) or wg/kg (50il) unless noted and are laboratory (LAB! unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:lLess Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike., or Split Exceedance;
R:Rejected.

wganrptd v1.0 06/95 using 8:\statout\\ASEV1201.DBF Page 73 Hydrometrice, Inc. 06/09/98




ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

SITE CODE TP9 TP9 TPY TP9 TPY TP °
SAMPLE DATE 03/18/98 03/18/98 03/18/98 03/18/98 01/18/98 01/18/98
SAMPLE TIME 15:40 15:42 15:44 15:46 15:48 15:50

LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 98R-00796 $8R-00797 98R-00798 98R-00799 SBR-00800 S8R-00801
DEPTH g-1- -2 2-3" 3-4" 4-5° 5-6°

SAMPLE NUMBER EVT-9803-119 EVT-9803-120 EVT-9803-121 EVT-3803-122 EVT-9803-123 EVT-9803-124

-~ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 33665.0 105013.0 5668.0 7821.0 1564.0 §35.0
LEAD (P8) TOT 947.0 795.0 672.0 16.0 14.0 14.0

NOTES: All results in mg/L (Water) or mg/kg {Soil) unless noted and are laboratory (LAB} unless field (FLD) or calculated (CALC)
TOT:Total; DiS:Dissolved: TRC:Total Recoverable: E:Estimated; «<:Less Than Detect. Blank: parameter not tested

Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; Jl:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;
R:Rejected.

wganrpt3 v1.0 06/95 using s:\atatout\\ASEV1201.DBF Page 74 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
REMARKS

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TP

03/18/98
15:52

RUSTON
98R-00802

DUPLICATE
1-2'
EVT-9803-125

12471.0
701.0

ANALYSES SUMMARY REPORT DactaMan Program

-- SAMPLE TYPE: SOIL -- VR

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:less Than Detect. Blank: parameter not tested

validation Flags: A:Anomalous; UJ1:Blank: J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

R:Rejecred.

wganrptd v1i.0 06/95 using a:\statout\\ASEV1201.DBF
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

-- SAMPLE TYPE: SOIL --

. SITE CODE TP10A TP10A TP10A TP10A TP10A TP10A
SAMPLE DATE 03/20/98 03/20/98 03/20/98 03/20/98 03/20/98 03/20/98

SAMPLE TIME 9:10 9:12 $:14 9:16 9:18 9:20

LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-00840 98R-00841 98R-00842 98R-00843 9BR-00844 98R-00845

DEPTH 0-1" 1-2° 2-3 3-4° 4-5' 5-6*

SAMPLE NUMBER EVT-9803-163 EVT-98013-164 EVT-9803-165 EVT-9803-166 EVT-9803-167 EVT-9803-168

~- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 473.0 2460.0 3s71.0 2399.0 12491.0 2205.0
LEAD (PB) TOT 112.0 331.0 445.0 224.0 1309.0 20.0

NOTES: All results in mg/L (Water) or mg/kg (S0il) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; «<:Less Than Detect. Blank: parameter not tested
validation Flags: A:Anomalous; UJi:Blank; J2,0UJ2: Scandard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

' R:Rejected.

wqanrpt3 v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 76 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program
s
-- SAMPLE TYPE: SOIL -- : .
J
SITE CODE TP10B TP10B TP10B TP10B TP10B TP10B
SAMPLE DATE 03/20/98 03/20/98 03/20/98 03/20/98 03/20/98 03/20/98 -
SAMPLE TIME 8:40 8:42 8:44 8:46 8:48 8:50 )
LAB RUSTON RUSTON RUSTON RUSTON RUSTON RUSTON
LAB NUMBER 38R-00831 98R-008134 9BR-0083S 98R-00816 98R-00837 98R-00838
DEPTH 0-1' 1-2¢ 2-3" 3-4 4-5"' 5-6'
SAMPLE NUMBER EVT-9803-156 EVT-9803-157 EVT-95803-158 EVT-9803-159 EVT-9803-160 EVT-9803-161
-~ METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 866.0 1356.0 3151.0 3277.0 15433.0 6748.0
LEAD (PB) TOT 20.0 J4 268.0 J4 284.0 J4 298.0 Ja 599.0 J4 24.0 J4a
e
e
- J
NOTES: All results in mg/L (Water) or mg/kg (Secil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; «<:Less Than Detect. Blank: parameter not tested N
validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time: J4,UJ4:Duplicate, Spike, or Split Exceedance; : :
N
R:Rejected. b

wganrptl v1.0 06/95 using 8:\statout\\ASEV1201.DBF Page 77 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DataMan Program

. SITE CODE TP10B

-~ SAMPLE TYPE: SOIL --

SAMPLE DATE 03/20/98
SAMPLE TIME 8:52
LAB RUSTON

LAB NUMBER 98R-00839
REMARKS DUPLICATE
DEPTH 0-1'

SAMPLE NUMBER EVT-9803-162

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 869.0
LEAD (PB} TOT i58.0 J4

NOTES: All results in mg/L (Water) or mg/kg (Soil)} unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total,; DIS:Dissclved: TRC:Total Recoverable; E:Estimated; «:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:;

. R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF Page 78 Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
REMARKS

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TP108-BH
04/06/98
14:20
RUSTON
98R-01152

5-6"*

EVT-9804-100

1455.0
14.0

ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

TP10B-BH
04/06/98
14:25
RUSTON

98R-0

EVT-9804

453.0
< 10.0

1153

6-7'

-101 EVT-9804-102

TP10B-BH
04/06/98
14:130
RUSTON
98R-01154

401.0
< 10.0

8-9

TP10B-BH
04/06/58
14:35
RUSTON
98R-01155

10-11"

EVT-9804-103

490.0
< 10.0

DataMan Program

TP10B-BH
04/06/98
14:40

RUSTON
98R-01156
DUPLICATE
10-11"
EVT-9804-104

514.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB} unless field (FLD) or calculated (CALC)

TOT:Total; DIS:Dissolved: TRC:Total Recoverable; E:Estimated;
Validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

R:Rejected.

wganrptd v1.0 06/95 using 8:\statout\\ASEV1201.DBF

Page 79

«<:Lese Than Detect. Blank: parameter not tested
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ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT DacaMan Program

-- SAMPLE TYPE: SOIL --

. SITE CODE TP11A TP11A TP11A TP11A TP11A
SAMPLE DATE 03/19/98 03/19/98 03/19/98 01/19/98 03/19/98

SAMPLE TIME 16:1S 16:17 16:19 16:21 16:23

LAB RUSTON RUSTON RUSTON RUSTON RUSTON

LAB NUMBER 98R-00828 98R-00829 98R-00830 98R-00831 98R-00832

DEPTH 0-1" 1-2' 2-3" 3-4 4-5"

SAMPLE NUMBER EVT-9801-151 EVT-9803-152 EVT-9803-153 EVT-9803-154 EVT-9803-15S

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 3148.0 4692.0 12893.0 53824.0 23094.0
LEAD (PB) TOT 101.0 209.0 $58.0 186.0 22.0

NOTES: All results in mg/L (Water) or mg/kg (S0il) unless noted and are laboratory (LAB) unless field (FLD) or calculated {CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1l:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicace, Spike, or Split Exceedance;

. R:Rejected.

wqanrptd v1.0 06/95 using 8:\statout\\ASEV1201.DBF Page 80 ’ Hydrometrics, Inc. 06/09/98



ASEV12 - ASARCO, Bverett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB) TOT

TP11B
03/19/98
15:30
RUSTON
9B8R-00822

0-1*

EVT-9803-145

1722.0
B7.0

ANALYSES SUMMARY REPORT

-+~ SAMPLE TYPE: SOIL --

T
03/1
1

RU:
98R-0

EVT-98013

6869.0
267.0

P11B TP11B
9/98 03/19/98
5:32 15:34
STON RUSTON
0823 98R-00824
1-2! 2-3
-146 EVT-9803-147

1969%1.0

742.0

TP11B
03/19/98
15:36
RUSTON
98R-00825

3-4

EVT-9803-148

19937.0
86.0

DataMan Program

TP11B TP11B
03/19/98 03/19/98
15:38 15:00
RUSTON TSC-SLC
98R-00B26 258-3722
RP

4-5' 5-6'

BVT-9803-149 EVT-9803-150

36165.0 12033.0
30.0 <20.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Digsolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicace, Spike, or Split Exceedance:

R:Rejected.

wqanrptld v1.0 06/95 using s:\statout\\ASEV1201.DBF
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ASEV12 - ASARCO, Everett Smelter

SITE CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC {AS) TOT
LEAD (PB) TOT

TP11B
03/19/98
15:40

RUSTON
98R-00827
5-6"
EVT-9803-150

11897.0
< 10.0

ANALYSES SUMMARY REPORT

SAMPLE TYPR: SOIL --

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and aze laboratory (LAB) unless field (FLD) or calculated {CALC)

TOT:Total; DIS:Dissolved; TRC:Total Recoverable;

vValidation Flags: A:Anomalous; UJ1:Blank; J2,UJ2:

‘ R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBF

E:Estimated;

Page 82

<:Less Than Detect. Blank: parameter not tested
standard; J3:Hold Time; J4,UJ4:Duplicate, Spike,

or Split Exceedance;
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ASEV12 - ASARCO, Everett Smelter

SITB CODE
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
REMARKS
DEPTH

SAMPLE NUMBER

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS}) TOT
LEAD (PB) TOT

TP11B-BH
04/07/98
B:20
RUSTON
98R-01161

5-6"'

EVT-9804-109

10359.0
13.0

ANALYSES SUMMARY

-- SAMPLE TYPE:

TP11B-BH
04/07/98
8:25
RUSTON
98R-01162

6-7'

REPORT

SOIL --

TP11B-BH
04/07/98
8:30
RUSTON
9BR-01163

8-9'

EVT-9804-110 EVT-9804-111

8408.0
11.0

1450.0
< 10.0

TP11B-BH
04/07/98
8:15
RUSTON
98R-01164

10-11"

EVT-9804-112

504.0
< 10.0

DataMan Program

’
TP11B-BH
04/07/98

8:40
RUSTON
98R-01165

12-13.5°

TP11B-BH
04/07/98

B8:45

RUSTON
9BR-01166
DUPLICATE

8-9°*

EVT-9804-113 EVT-9804-114

212.0
10.0

151:.0
< 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect. Blank: parameter not tested
Validation Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicace, Spike, or Split Exceedance;

R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1201.DBP

Page 83
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~ ASARCO, Everett Smelter

Site Code

HAl

HAll
HAl4
HALS
HAl6
SAl1
SA2
SA)

-SA4

SAS
SA6
SA?
SA8
SA9
SAl0
SAll
SAl2
SAl)
SAl4
SA1S
SAl6
SA17
SAls
SAl9
5A20
SA21
SA22
SA23
SA24
SA2S
SA26
SOUTHERN - CLEAF
TBl
B2
TB3
TP
TP3-BH
TP4
TP4-BH
TPS
TP6A
TP6A-BH
TP6B
TP7
TP7-BH
TPB
T?9
TP10A
TP10B
TP10B-BH
TP11A
TP11B
TP11B-BH

Name

AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
AUGER NEAR
A AUGER NEAR
AUGER NEAR
AUGER NEAR
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SO1L BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SOIL BORING
SURFACE SAMPLES
TILL BORING
TILL BORING
TILL BORING
TEST PIT

BORING BY TP)
TEST PIT

BORING BY TP4
TEST PIT

TEST PIT

BORING BY TP6A
TEST PIT

TEST PIT

BORING BY TP?
TEST PIT

TEST PIT

TEST PIT

TEST PIT

BORING BY TP10B
TEST PIT

TEST PIT

BORING BY TP1lB

EETEEZEEEEEEEEEE ©

OVERPASS
OVERPASS
OVERPASS
OVERPASS
QVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS
OVERPASS

ANALYSES SUMMARY REPORT

INDEX

Site Type

Soil
Soil
Soil
Soil
Soil
Soil
Soil
So0il
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soxl
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Elevation MP

Well Depth



ASEV12 - ASARCO, Everett Smelter

67
67
67
67
67

67 -

68
64
64
64
64
64
64
65
59
59
59
59
59
59
60
74
74
74
74
74
74
5
62
62

-

62
62
62
63
69
69
69
69
69
69
70
72
72
72
72
72
72
73
73
81
a1
81
81
81
81
82
80
80
80
80
80
77
77
27
77
77
7?
78
76

Sample Number

EVT-9803-100
EVT-9803-100
EVT-9803-101
EVT-9803-102
EVT-9803-10]
EVT-9803-104
EVT-5801-105
EVT-9803-106
EVT-9803-107
EVT-5803-107-SPLP
EVT-9803-108
EVT-9803-109
EVT-9803-110
EVT-9803-111
EVT-9803-112
EVT-3803-113
EVT-9803-114
EVT-9803-115

-EVT-9803-116

EVT-9603-117
EVT-96803-118
EVT-5803-119%
EVT-9803-120
EVT-9803-121
EVT-9803-122
EVT-9803-123
EVT-9803-124
EVT-9803-125
EVT-9803-126
T-9803-127
EVT-9803-127-SPLP
EVT-9803-128
EVT-9803-129
EVT-9603-130
EVT-9803-131
EVT-$803-132
EVT-5803-133
EVT-9803-134
EVT-9803-135
EVT-9803-115-SPLP
EVT-9803-136
EVT-9803-137
EVT-9803-138
EVT-9803-139
EVT-9803-140
EVT-9803-141
EVT-9803-142
EVT-9803-142-5PLP
EVT-9803-143
EVT-9803-144
EVT-9803-145
EVT-980)-146
EVT-96803-147
EVT-9803-148
EVT-9801-149
EVT-9803-150
EVT-98013-150
EVT-9803-151
EVT-9803-152
EVT-9803-152
EVT-9803-154
EVT-9803-155
EVT-9803-156
EVT-3803-157
EVT-5803-158
EVT-5803-159
BVT-9803-160
EVT-9803-161
EVT-9803-162
EVT-9803-161

SAMPLE NUMBER ORDER

Lab at

258-3721

98R-00777
98R-00778
98R-00779
98R-00780
98R-00781
98R-00782
98R-00783
98R-00784
L980744-2
98R-0078S
98R-00786
98R-00787
98R-00788
98R-00789
98R-00790

98R-00791

98R-00792
98R-0079)
98R-00794
98R-0079S
98R-00796
98R-00797
98R-00798
98R-00799
98R-00800
9BR-00801
S8R-00802
98R-00803
98R-00804
L980744-1
98R-00805
98R-00806
98R-00807
98R-00808
98R-00809
98R-00810
9BR-00811
98R-00812
L980744-4
98R-00813
98R-00814
98R-00815
98R-00816
98R-00817
98R-00818
98R-00819
L980744-)
$8R-00820
98R-00821
98R-00822
98R-00823
98R-00824
98R-00825
98R-000826
258-3722

98R-00827
98R-00828
98R-00829
98R-00830
98R-00831
98R-00832
98R-008133
98R-008134
98R-00835
98R-008136
98R-00837
9BR-00838
98R-00839
98R-00840

03/18/98
03/108/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/15/98
03/15/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/15/98
©3/19/98
03/19/98
03/19/98
03/19/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98

ANALYSES SUMMARY REPORT

Site Code

TPEB
TP6D
TP&B
TP6B
TP6B
TP6B
TP6B
TP6A
TP6A
TP6A
TPEA
TP6A
TPEA
TP6A
TP4
TP4
TP4
TP3
TP4
TP4
TP4
TP9
TPY
TP9
TPY
P9
TP
TPS
TPS
TPS
TPS
TP5
TPS
TPS
TPS
TP?

7
™7
TP7
™7
Te?
T8
TPS
TPB
P8
P8
TPY
P8
TP8
T?118
TP.1B
TP11B
TP11B
TP11B
TP1.B
TP11B
TPL1A
TP11A
TP11A
TP11A
TPl1A
TP10B
TP10B
TP10B
TP10B
TP10B
TP10B
TP10B
TP10A

INDEX

67
81
48
23
a9
52
43
11
5S
46
51

67
67
€7
67
67
68
64
64
64
64
64
65
59
59
]
59
59
59
60
74
74
74
74
74
74
75
62
62
62
62
62
63
69
69
69
69
69
70
72
72
72
72
72
73
73
81
81
81
81
a1
82
80
80
a0
80
80
77
77

assescecmcocna. LAB NUMBER ORDER
Lab #4 Sample Number
258-3721 EVT-9803-100
258-3722 EVT-9803-150
258-3721 EVT-9803-325A
258-3724 EVT-9803-376
258-3725 EVT-9803-424
258-1726 EVT-9803-514
258-13727 EVT-9804-306
258-13728 EVT-9804-356
258-3729 EVT-%801-500
258-3730 EVT-9804-300
258-1731 EVT-9804-519
258-3732 EVT-9804-317
98R-00777 EVT-9803-100
98R-00778 EVT-9803-101
98R-00779 EVT-9803-102
98R-00780 EVT-9803-103
98R-007812 EVT-9803-104
98R-00782 EVT-9803-105
98R-00783 EVT-9801-106
98R-00784 EVT-9803-107
98R-00785 EVT-9803-108
98R-00786 EVT-9803-109
98R-00787 EVI-9803-110
98R-00788 EVT-96803-111
98R-00789 EVT-9803-112
98R-00780 EVT-9803-113
98R-00791 EVT-9803-114
98R-00792 EVT-9803-115
98R-00793 T-9803-116
98R-00794 EVT-9803-117
98R-00795 T-9803-118
98R-00796 EVT-9803-119
98R-00797 EVT-9803-120
98R-00798 EVT-9803-121
98R-00799 EVT-9803-122
98R-00800 1-9803-123
98R-00801 EVT-9803-124
98R-00802 EVT-9803-125
98R-00803 EVT-5803-126
98R-00804 EVT-98013-127
98R-0080S5 EVT-9803-128
98R-00806 EVT-9803-129
98R-008Q7 EVT-9803-110
98R-00808 EVT-9803-131
98R-00809 EVT-9803-132
98R-00810 EVT-9803-1233
98R-00811 EVT-9803-134
98R-00812 EVT-980Q3-135
98R-C0B13 EVT-9803-136
9BR-00BLS EVT-9803-137
98R-00815 EVI-9803-138
98R-00816 EVT-9803-139
98R-00817 EVT-9803-140
98R-00818 EVT-9803-141
9BR-00819 EVT-9803-142
98R-00820 EVT-5803-143
98R-00821 EVT-5803-144
SBR-00822 EVT-9802-145
96R-00823 EVT-9801-146
98R-00824 EVT-9803-147
98R-00825 EVT-9803-148
98R-00826 EVT-9803-149
98R-00827 EVT-9803-150
98R-00828 EVT-9803-151
98R-00829% EVT-98031-152
98R-00830 EVT-9803-153
98R-~-00831 EVT-9803-154
98R-008132 EVT-9803-155
98R-00831 EVT-9802-156
98R-00834 EVT-980)-157

03/18/98
03/19/98
03/19/98
03/23/98
03/25/98
03/31/98
04/08/98
04/09/98
04/09/98
03/18/98
04/09/98
04/08/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
031/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/19/%8
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/18/98
03/19/98
03/19/98
€3/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/9%8
03/19/98
03/19/98
03/1%/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/20/98
03/20/98

Site Code

TP6B
TP11B
S5A26
SAS
SAl8
TB2
SA22
HAll
TB3
SA24

P4
TP4
TP4
e
TP4
T?3
TP9
TPY
TP9
P9
TP
TPS
TPS
TPS
TPS
TPS
TS
TPS
TP7
TP?
TP7
7
™7
™7
TP8
TPB
k)
TPB
T?8
TP8

TP11B
TP11B
TP11B
TP11B
TP11B
TP11B
TP11A
TP11A
TP11A
TP11A
TP11A
TP10B
TP10B




ASEV12

76
76
76
76
76
56
56
56
56
56
56
57
87
57
57
57
57
58
30
i0
30
30
30
29
29
29
29
29
32
32

2
32

32
47
47
47
47
47
47
48
48
48
48
48
48
kDY
31
31

EDS
31
33
33
3
33
33
27
27
27
27
27
27

2

28

28
2

5
25

25
25

- ASARCO, Bverett Smelter

Sample Number

EVT-9803-164
EVT-9803-165
EVT-9801-166
EVT-9803-167
EVT-9803-168
EVT-9803-169
EVT-9803-170
EVT-9803-171
EVT-9803-172
EVT-9803-173
EVT-9803-174
EVT-9803-175
EVT-9803-176
EVT-9823-177
EVT-5803-178
EVT-9803-179
EVT-9803-180
EVT-9803-131

-EVT-9803-300

EVT-9803-301
EVT-9803-3C2
EVT-9803-303
EVT-9803-304
EVT-9803-305
EVT-980)-306
EVT-9801-107
EVT-9803-308
EVT-9803-309
EVT-9803-310
EVT-9803-]11
EVT-98033-312
EVT-9803-313
EVT-5803-314
EVT-9803-315
EVT-9803-316
EVT-9803-317
EVT-9803-318
EVT-9803-319
BVT-5803-320
EVT-9803-321
EVT-9803-322
EVT-9803-323
EVT-9803-124
EVT-9803-325A
EVT-3803-325A
EVT-9803-325B
EVT-9803-326
EVT-3803-1327
EVT-9803-228
EVT-9803-329%
EVT-98013-3130
EVT-58013-339
EVT-9803-340
EVT-5803-341
EVT-9803-342
EVT-9803-343
EVT-9803-344
EVT-9803-145
EVT-9803-346
EVT-9803-347
EVT-9803-348
EVT-9803-349
BVT-9803-1350
EVT-9803-351
EVT-9803-352
EVT-98013-353
EVT-9803-354
EVT-9801-356
EVT-9803-357
EVT-9803-358

Lab aw

98R-00841
98R-00842
9BR-00842
98R-00044
98R-00845
98R-00846
98R-00847
98R-00848
98R-00849
98R-00850
98R-00851
98R-00945
98R-00946
98R-00947
S8R-00948
98R-G0949
98R-00950

98R-00951°

9BR-0085%
98R-0026Q
96R-00863
98R-00862
98R- 00863
98R-00864
98R-00865
98R-00866
98R-00867
90R-00868
98R-00869
98R-20870
98R-00871
38R-00872
98R-00873
98R-00874
98R-00875
98R-00876
98R-00877
98R-00878
98R-00879
98R-00883
98R-00884
58R-00885
96R-00886
258-3723
98R-00887
95R-00888
98R-00889
967.-00890
98R-00891
98R-20852
98R-30893
98R-00894
98R-50895
98R-00896
98R-00897
98R-00898
98R-00899
98R-00900
96R-00901
93R-00902
98R-00903
98R-00904
98R-00905
98R-00906
98R-00907
98R-00908
98R-00909
98R-00911
98R-00912
98R-00913

Date

03)/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
e3/18/98
03/18/98
03/18/98
03/18/98
03/:8/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03,/19/98
03/19/98
03/19/98
03/15/98
03/19/98
031/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
©3/19/98
03/19/98
03/13/98
03/1%/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98

ANALYSES SUMMARY REPORT

TP1OA
TP10A
TP10A
TP10OA
TP10A
TP)
TP3
TP
TP3
TP3
TP3

TP -BH
TP3-BH
TP3-BH
TPI-BH
TP3-BH
TPI-BH
TP3-BH
SA9
SA9
SA9
SAS
SA9
Sh8
SAB
SAB
SAB
SA8
SA11
SAl1l
SAll
SAl11
SAll
SA2
SA25
SA25
SA25
SA2S
SA25
SA26
SA26
SA26
SA26
SAZE
SA26
SAl10
SAl0
SAl0
SAl0
SA10
SAl0
SA12
SA12
SA12
SAl2
SA12
SA?
SA7
SA7
SA7
SA7
SA7
SA7
SA7
SA7
SA6
SA6
SA6
SA6
SA6

INDEX

------------------ - LAB NUMBER ORDER

98R-00815
98R-00836
98R-00837
98R-00838
98R-00819
98R-00840
98R-00841
98R-00842
98R-00843
98R-C0844
98R-00845
9B8R-00846
98R-00847
98R-00848
98R-00849
98R-00850
98R-00851
98R-00859
98R-00860
98R-00861
98R-00862
SBR-00863
98R-00864
98R-00865
98R-00866
98R-00867
98R-00868
98R-00869
98R-00870
98R-00871
98R-00872
98R-0087)
98R-00874
98R-00875
98R-00876
98R-00877
98R-00878
98R-00879
98R-00883
$8R-006884
98R-00885
98R-00886
$8R-00887
98R-00888
98R-00809
98R-00890
98R-00891
98R-00852
98R-00893
98R-00894
9BR-00895
98R-00856
9BR-C0897
98R-00898
98R-00899
98R-00500
98R-00901
98R-00902
98R-009013
98R-00904
98R-00905
9BR-00506
98R-00907
98R-00908
98R-00909
98R-00911
98R-00912
98R-00913
98R-00914
98R-00915

Sample Number

EVT-9803-158
EVT-9803-159
EVT-9801-160
EVT-9803-161
EVT-9803-162
EVT-9803-163
EVT-9803-164
EVT-9803-165
EVT-9801-166
EVT-9803-167
EVT-9803-168
EVT-9803-169
EVT-9801-170
EVT-9801-171
EVT-9803-172
EVT-9803-17)
EVT-9803-174
EVT-9803-300
EVT-9803-301
EVT-9803-302
EVT-9603-303
EVT-9803-304
EVT-9803-305
EVT-9803-306
EVT-9803-107
EVT-9803-3048
EVT-9803-309
EVT-9803-310
EVT-980)-311
EVT-9803-312
EVT-9803-313
EVT-98031-314
EVT-9803-315
EVT-9803-316
EVT-9803-317
EVT-9803-318
EVT-9803-319
EVT-96803-320
EVT-9803-321
EVT-9803-322
EVT-9803-323
EVT-9803-324
EVT-9803-325A
EVT-9803-325B
EVT-9803-326
EVT-9803-327
EVT-9803-328
EVT-9803-329
EVT-9803-330
EVT-$803-339
EVT-9803-340
EVT-9803-341
EVT-9803-342
EVT-9803-342
EVT-9803-344
EVT-9803-345
EVT-98013-1346
EVT-9803-347
EVT-980)-348
EVT-9803-349
EVT-9803-350
EVT-95801-351
EVT-5803-352
EVT-9803-353
EVT-9803-1354
EVT-9803-356
EVT-96803-357
EVT-9803-358
EVT-9803-359
EVT-9803-360

03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/29/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
03/18/98
©3/18/98
03/18/98
03/:8/98
031/18/98
03/18/98
03/18/98
03/18/98
03/:18/98
03/18/98
03/18/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
©3/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/98
03/19/58
03/19/98
03/19/98
03/19/98
03/19/98
©3/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98
03/20/98

Site Code

TP10B
TP10B
TP10B
TP10B
TP10B
TP10OA
TP1OA
TP10A
TP10OA
TP10A
TP10A
TP3
TP3
TP}
T
TPl
TP3
SA9
SA9
SA9
SA9
SA9
S5A8
SA8
S5A8
SA8
SA8
SAll
SA11
SAa11
SA11
SAlL
SA2S
5A25
S5A25
SA25
5A25
SA25
SA26
SR26
SA26
SA26
SA2
SAL0
5A10
SA10
5A10
SA10
S5A10
5a12
SAz2
S5A12
5A12
SA12

SA7
SA7
SA?
SA7
SA7
SA7
SA7
SA7
SA6
She
SA6
SA6
526
SA6
SA6



ASEV12 - ASARCO, Bverett Smelter

Sample Number

EVT-9803-1359
EVT-9801-360
EVT-9803-361
EVT-9803-1613
EVT-9801-164
EVT-9803-365
EVT-9803-166
EVT-9803-367
EVT-9803-368
EVT-9803-369
EVT-9803-370
EVT-9803-371
EVT-9803-372
EVT-9803-373
EVT-9803-374
EVT-9803-375
EVT-9803-376
EVT-9803-376
EVT-9803-377
EVT-9803-378
EVT-9803-379
EVT-9803-380
EVT-9803-2381
EVT-9803-182
EVT-9803-1383
BVT-9803-364

'EVT-9803-385

EVT-9803-386
EVT-$803-387
EVT-5803-388
EVT-9803-389
EVT-9803-350
EVT-9831-391
EVT-958013-392
EVT-9803-393
EVT-9803-394
EVT-9803-395
EVT-9803-396
EVT-5803-397
EVT-9803-398
EVT-9803-1399
EVT-9803-400
EVT-9803-401
BVT-9803-422
EVT-9803-403
EVT-5803-404
EVT-9803-40S5
EVT-5803-406
EVT-9803-4C7
EVT-9801-403
EVT-9803-409
EVT-9803-410
EVT-9803-411
EVT-9803-412
EVT-5803-413
EVT-9803-414
EVT-9803-415
EVT-5803-416
EVI-9803-417
EVT-98C3-418
EVT-9803-419
EVT-9803-420
EVT-9803-421
EVT-9803-422
EVT-9803-423
EVT-9803-424
EVT-95803-424
EVT-9803-425
EVT-9803-426
EVT-9803-427

SAMPLE NUMBER ORDER
Lab ##

98R-00914
98R-00915
98R-00916
98R-00952
98R-00953
98R-00954
98R-0Q95S
98R-00956
98R-00957
98R-00958
98R-00959
9BR-00960
98R-00961
98R-00962
98R-00963
98R-00964
258-31724

98K-00965
98R-00966
98R-00967
98R-00968
98R-00969
98R-00970
98R-00971
98R-00972
98R-0097)
98R-00974
98R-00975
98R-00976
98R-00977
98R-00978
98R-00979
98R-00980
$8R-00981
98R-00982
98R-00983
98R-00984
98R-00985
98R-00986
98R-00987
98R-00988
98R-00989
98R-0099%0
98R-00991
98R-00992
98R-0099)
98R-00994
98R-00995
93R-00996
96R-00997
98R-00998
9@R-00999
98R-01000
98R-01001
98R-01002
98R-01003
98R-01004
98R-01005
98R-01006
98R-01007
98R-01008
98R-01009
98R-02010
98R-01011
98R-01012
258-13728

98R-0101)
98R-01022
98R-01023
98R-01024

03/20/98
03/20/98
03/20/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23)/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
01/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/2€/98
03/26/98
03/26/98

Site

SA6
saé
SA6
SAl
sAl
SAL
SAl
SAl
SAL
SA2
sA2
sa2
SA2
SA2
SA2
sA2
SAS
SAS
SAS
SAS
SAS
SAS
SAS
SAS
sAS
SAS
SAl4
SAl4
SAl4
SAl4
SAl4
SAl4
SA4
SA4
SA4
SA4
SA4
SA4
sas
SA15
SAlS
SA1S
SA1S
SAlS
SAL7
SAL7
sa1?
SAl7
Sal7
SAl6
SAl6
SAL6
SAL6
SA16
SALE
sa13
SA13
SA13
sa13
sa13
SA13
SA18
SA18
Sa18
SA18
sa1e
saie
sA23
sA23
SA2)

ANALYSES SUMMARY REPORT

INDEX

Code

------------------- LAB NUMBER ORDER

9BR-00916
98R-00945
98R-00946
98R-00947
98R-00948
98R-00949
98R-00950
98R-00951
98R-00952
98R-0085)
98R-00954
98R-00955
98R-00956
98R-00957
98R-00958
98R-00959
98R-00960
98R-00961
98R-00962
98R-00963
98R-00964
9BR-0096S5
98R-00966
98R-00967
38R-00968
9BR-00969
98R-00970
98R-00971
98R-00972
98R-00973
98R-00974
98BR-00975
98R-00976
98R-00977
98R-00978
98R-00979
98R-00980
98R-00981
98R-00982
9BR-00981
9BR-00984
98R-00985
98R-00986
9BR-00987
98R-00988
98R-00989
98R-00950
98R-00991
98R-00992
98R-00993
98R-0099¢
98R- 00995
98R-00996
9BR-00997
98R-00998
98R-00999
98R-01000
98R-01001
98R-01002
98R-01003
98R-01004
98R-0100S
98R-01006
88R~01007
9gRr-01008
98R-01009
98R-01010
98R-01011
98R-01012
9BR-01013

Sample Number

EVT-9803-361
EVT-9803-175
EVT-9803-176
EVT-9803-177
EVT-9803-178
EVT-9803-179
EVT-9803-180
EVT-9803-181
EVT-9803-36)
EVT-98C3-364
EVT-9803-365
EVT-98013-366
EVT-9803-367
EVT-95803-368
EVT-9803-369
EVT-9801-170
EVT-9803-371
EVT-9803-372
EVT-980)-373
EVT-9803-374
EVT-9803-1375
EVT-9803-376
EVT-9803-377
EVT-9803-378
BVT-9803-379
EVT-9803-380
EVT-9803-381
EVT-9803-382
EVT-9803-38)
EVT-9803-184
EVT-9803-185
EVT-98023-386
EVT-9803-387
EVT-9803-388
EVT-9803-389
EVT-9803-390
EVT-9803-391
EVT-9803-392
EVT-9003-392
EVT-96803-394
EVT-9803-395
EVT-96803-1396
EVT-5803-3587
EVT-9803-398
EVT-5803-399
EVT-9803-400
EVT-9803-401
EVT-50803-402
EVT-5803-403
EVT-9803-404
EVT-9803-405
EVT-9803-406
EVT-9803-407
EVT-9803-408
EVT-9801-409
EVT-9803-410
EVT-9803-411
EVT-9803-412
EVT-9603-413
EVT-9803-414
EVT-9803-415
EVT-9603-416
EVT-9803-417
EVT-5803-418
EVT-9601-419
EVT-9803-420
EVT-9801-421
EVT-9803-422
BEVT-9803-423
EVT-9803-424

03/20/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
01/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
03/21/98
03/23/98
03/23/98
03/23/98
03/23/98
03/23/98
031/23/98
93/23/98
03/23/98
03/23/98
03/23/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
€1/25/98
03/25/98
03/25/98
03/25/98
03/25/98
01 25/98
01:35/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
€1/25/98
Q3/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/98
03/25/%8
03/25/98
03/25/98
03/25/98
03/25/98

Site Code

SA6
TP3-BH
TPI-BH
TP3-BH
TP3-BH
TP3-BH
TP3-BH
TP3-BH
SAl
SAl
SAl
SAL
SAl
SAl
SA2
Sh2
SA2
SA2
SA2
SA2
SA2
SAS
SAS
SAS
SAS
SAS
SAS
SAS
SAS
SAS
SAl4
SAl4
SAl4
SAl4
SAl4
SAl4
SA4
SA4
SA4
SA3
SA4
SA4
SA4
SAlS
SAlS
SAlS
SALS
SAlS
SA17
SA17
SAl17
SAl7
SA17
SAl6
SAl6
Sh16
SAl6
SAlé
SAlée
SA13
SAll
SAll3
SAl1l
SA1l
SAL)
SA18
SAl8
SAl8
SA18
SA18

Lo

[



ASEV12

4ccevoccncmrearoann SAMPLE NUMBER ORDER ---
Page  Sample Number Lab ##

45 BVT-9803-428 98R-01025
45 EVT-9803-429 98R-01026
45 EVT-9803-430 98R-01027
20 EVT-9803-431 S8R-01028
20 EVT-9803-432 98R-01029
20 . EVT-9803-433 98R-01030
2 EVT-9803-434 98R-01031
42 EVT-9803-444A 98R-01081
42 EVT-9803-444B 98R-01082
42 EVT-9803-445 98R-01083
42 EVT-9803-446 98R-01084
42 EVT-9803-447A 98R-01085
42 EVT-9803-4478 98R-01086
41 EVT-9803-448 98R-01087
41 EVT-9803-449 S8R-01088
41 EVT-9803-450 98R-01089
41 EVT-9803-451 98R-01080
41 EVT-9803-452 9BR-01091
40 .EVT-9803-45) 98R-01092
40 EVT-9803-454 98R-01091
40 EVT-9803-455 98R-01094
40 EVT-9803-457 98R-01085
40 EVT-9803-458 98R-01096
55 EVT-9801-500 258-1729

54 EVT-9803-501 9BR-01098
54 EVT-9803-502 98R-01099
54 EVT-9803-502 98R-01100
54 EVT-9803-504 98R-01101
54 EVT-9803-505 98R-01102
54 EVT-9803-506 98R-01103
5S EVT-9803-507 98R-01104
55 EVT-9803-508 98R-01105
55 EVT-9803-505% 98R-01106
55 EVT-9803-510 98R-01107
52 EVT-9803-511 98R-01108
52 EVT-5803-512 98R-01109
52 EVT-9803-513 98R-01110
52 EVT-98013-514 258-3726

s2 EVT-9803-514 98R-01111
52 EVT-9803-515 98R-01112
L3 EVT-9803-516 98R-01113
S3 EVT-9803-517 98R-01114
53 EVT-9801-518 98R-01115
79 EVT-9804-100 9B8R-01152
79 EVT-9804-101 98R-01153
79 EVT-9804-102 9BR-01154
79 EVT-9804-103 98R-01155
79 EVT-9604-104 98R-01156
RS EVT-9B04-105 98R-01157
71 EVT-9B804-106 9B8R-01158
7 EVT-9804-107 98R-01159
n EVT-9804-108 98R-01160
83 EVT-9804-109 98R-01161
83 EVT-9804-110 98R-01162
83 EVT-9804-111 98R-01163
83 EVT-9804-112 98R-01164
83 EVT-9804-113 98R-01165
83 EVT-9804-114 98R-01166
66 EVT-9804-115 98R-01167
66 VT-9804-116 98R-01168
66 EVT-9804-117 98R-01169
66 EVT-5804-118 98R-01170
66 vT-9804-119 96R-01171
61 EVT-9804-120 98R-01172
61 EVT-9804-121 98R-0117)
61 EVT-9804-122 98R-01174
61 EVT-9804-123 98R-01175
46 EVT-9804-300 258-3730

46 EVT-9604-301 98R-01117
46 EVT-9804-302 98R-01118

- ASARCO, RBverett Smelter

03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
01/30/98
03/30/98
03/30/98
04/05/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/99
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
04/06/98
04/06/98
04/06/98
04/06/98
04/06/98
04/06/98
04/06/98
04/06/98
04/06/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
04/07/98
03/18/98
04/01/98
04/01/98

ANALYSES SUMMARY REPORT

Site Code

SA23
SA23
SA23
SA)

SA)

SAl3

SA)

SA21
SA21
SA21
SA21
SA21
SA21
SA20
SA20
SA20
SA20
SAL0
SA19
SA19
SAl9
SA19
SAl9

TP10B-BH
TP10B-BH
TP10B-BH
TP10B-BH
TP10B-BH
TP7-BH
TP7-BH
TP7-BH
TP7-BH
TP11B-BH
TP11B-BH
TP11B-BH
TP11B-BH
TP11B-BH
TP11B-BH
TP6A-BH
TP6A-BH
TP6A-BH
TP6A-BH
TP6A-BH
TP4-BH
TP4-BH
TP4-BH
TP4-BH
SA24
SA24
SA24

45
45
45
45
45
45
20
20
20
20
42
42
42
42
42
42
41
41
41
41
41
40
40
40
40
40
54
54
sS4
sS4
54
54
55
55
5S
55
52
52
52
S2
52
S3
13 ]
s3
46
46
46
46
50
S0
50
50
50
50
51
51
51
49
49
49
49
49
79
79
79
79
79
71
71
71

98R-01022
98R-01023
98R-01024
98R-01025
98R-01026
98R-01027
98R-01028
98R-01029
98R-01030
98R-01032
98R-01081
98R-01082
98R-0108)
9B8R-01084
3BR-01085
98R-01086
98R-01087
98R-01088
98R-01089
98R-010%0
98R-01091
98R-01092
98R-01093
98R-01094
98R-01095
98R-01096
98R-01098
98R-01099
98R-01100
98R-01101
98R-01102
98R-01103
9BR-01104
98R-01105
38R-01106
9B8R-01107
98R-01108
98R-01109
98R-01110
98R-01111
98R-01112
98R-01113
98R-01114
98R-01115S
98R-01117
9BR-01118
98R-011159
98R-01120
98R-01122
98R-01123
98R-01124
98R-01125
98R-01126
98R-01127
98R-01128
98R-01129
98R-01130
98R-01132
98R-01132
98R-01113
98R-01134
9B8R-01115
98R-01152
98R-01153
98R-01154
98R-01155
9B8R-01156
98R-01157
98R-01158
98R-01159

Sample Number

EVT-9803-425
EVT-9803-426
EVT-9801-427
EVT-9803-428
EVT-9801-429
EVT-9803-430
EVT-9803-431
EVT-9803-432
EVT-9803-4133
EVT-9803-434
EVT-9803-444A
EVT-98B01-444B
EVT-9803-445
BVT-9803-446
EVT-9803-447A
EVT-9803-447B
EVT-9803-448
EVT-9803-449
EVT-9801-450
EVT-9803-451
BVT-9803-452
EVT-9803-453
EVT-9803-454
EVT-9803-455
EVT-9803-457
EVT-9803-458
EVT-9803-501
EVT-9803-502
EVT-9803-503
EV7-9803-504
EVT-9803-505
EVT-9803-506
BVT-9803-507
EVT-9803-508
EVT-9803-509
EVT-98013-510
EVT-9803-511
EVT-9803-512
EVT-3803-513
EVT-9803-514
EVT-9803-515
EVT-9803-516
EVT-9803-517
EVT-9801-518
EVT-95804-302
EVT-5804-202
EVT-9804-303
EV7-9804-304
EVT-9804-520
EVT-9804-521
EVT-9804-522
EVT-9804-523
EVT-9804-524
EVT-9804-525
EVT-9804-526
EVT-9804-527
EVT-9804-530
EVT-9804-600
EVT-9804-601
EVT-9804-602
EVT-9804-603
EVT-9804-604
EVT-9804-100
EVT-9804-1C1
EVT-9804-102
BVT-9834-10)
EVT-9804-104
EVT-9804-105
EVT-5804-106
EVT-9804-107

LAB NUMBER ORDER

03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
03/26/98
031/30/98
01/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/98
03/30/958
03/30/98
03/30/98
03/30/98
03/30/98
031/30/98
03/30/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/58
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
03/31/98
031/31/98
03/31/98
03/31/98
04/01/98
04/01/98
04/01/98
04/01/98

04/01/98
04/01/923
03/01/98
04/01/98

04/01/98

04/01/98

04/01/98
04/01/98
G4/01/98

04/33/98

04/03/98

04/03/98

04/03/958

04/03/98

04/06/98

04/06/98
04/06/98

04/06/98

04/06/98

04/06/98

04/06/358

04/06/98

Site Code

SA23
SA23
SA23
SA23
SA23
SA23}
SA}

SA)

SAl

SAl}

SAaz21
SA21
SA21
SA21
SAZl
SA21
SA20
SA20
SA20
SA20
SA20
SAl9
SAl9
SAl19
SAl9
SAl19

SOUTHERN- CLEAF
SOUTHERN-CLEAF
SOUTHERN-CLEAP
SOUTHERN-CLEAF
SOUTHERN-CLEAF
TP10B-BH
TP10B-BH
TP10B-BH
TP10B-BH
TP10B-BH
TP7-BH

TP7-BH

TP7-BR



APPENDIX D-3

Confirmation Sample Database
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DRAFT

ASEV12 - ASARCO, Everett Smelter ANALYSES SUMMARY REPORT

-- SAMPLE TYPE: SOIL --

. SITE cCodi HAll HAll

SAMPLE DATE 04/09/98 04/09/98

SAMPLEB TIME 10:50 10:08

LAB TSC-SLC RUSTON

LAR NUMBER 258-3728 98R-01225
TYPE RP

DEPTH 4-4.5"' 4-4.5"'

SAMPLE NUMBER EVT-9804-356 EVT-9804-356

-- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT 31.0 20.0
LEAD (PB) TOT 210.0 i83.0

SAS

03/23/98
10:50
TSC-SLC
258-3724

HF

0-1'
BVT-9803-376

4750.0
947.0

SAS
03/23/98
10:15
RUSTON

_ 98R-00965

0-1°

BVT-5803-376

4677.0
942.0

DacaMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)

TOT:Total: DIS:Dissolved; TRC:Total Recoverable; B:Estimated; «:Less Than Detect.

Blank: paramster not tested

Validation Plags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance:

‘ R:Rejected.

wqanrpt} vi1.0 06/95 using s:\statout\\ASEV1207.DBF Page 1

Hydrometrics,

Inc. 05/06/98



ASEV12 - ASARCO, Everett Smelter

SITE copg
SAMPLE DATE
SAMPLE TIME

LAB

LAB NUMBER
TYPE

DEPTH

SAMPLE NUMBER

-+~ MBETALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT
LEAD (PB} TOT

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:Estimated; <:Less Than Detect.

SAls
03/25/98
15:00
TSC-SLC
258-31728

HP

4-5°
EVT-9803-424

<18.0
<20.0

Validaction Flags: A:Anomalous; UJ1:Blank; J2,UJ2:

R:Rejected.

wqanrptl v1.0 06/95 using s:\statout\\ASEV1207.DBF

DRAFT

ANALYSES SUMMARY REPORT

-« SAMPLE TYPR:

SA18
03/25/98
15:50
RUSTON
98R-01013

4-5

EVT-9801-424

13.0
< 10.0

SOIL --

8A22
04/08/98
09:07
TSC-SLC
258-3727

HFP

0-1°
EVT-9804-106

42.0
<20.0

DacaMan Program

SA22
04/08/98
9:07
RUSTON
98R-01176

0-1'
EVT-9804-306

37.0
< 10.0

(FLD) or calculated (CALC)

Blank: parameter not tesced

Standard; J3:Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

Page 2

Hydrometrics, Inc. 05/06/98




DRAFT

ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT
-- SAMPLE TYPB: SOIL --
' SITE CODE SA26 SA26
SAMPLE DATE 03/19/98 03/19/98
SAMPLE TIME 09:50 9:15
LAB TSC-SLC RUSTON
LAB NUMBER 258-372) 98R-00887
TYPB HP
DEPTH 4-5° 4-5'

SAMPLE NUMBER EVT-9803-325A EVT-9803-325A

- METALS & MINOR CONSTITUENTS --
ARSENIC (AS) TOT $7.0 101.0
LEAD (PB) TOT «20.0 < 10.0

82
03/31/98
14:00
TSC-SLC
258-3726

HP

10-11.5*
BVT-9803-514

47.0
51.0

TB2
03/31/98
14:00
RUSTON
98R-01112

10-11.5°

BVT-96013-S14

47.0
52.0

DataMan Program

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; E:EBstimated; <:Less Than Decect. Blank: parameter not tested
validacion Plags: A:Anomalous; UJ1:Blank; J2,032: Standard; J):Hold Time; J4,UJ4:Duplicate, Spike, or Split Exceedance;

. R:Rejected.

vqanrptl v1.0 06/9S using #:\statouc\\ASEV1207.DBP Page 3

Hydromectrics,

Inc. 05/06/98



DRAFT

ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT DataMan Program
-+ SAMPLE TYPH: SOIL -- f\«_‘
SITE cooe TPéB TP6B TP11B TP11B ol
SANPLE DATE 03/18/98 03/18/98 03/19/98 03/19/98
SAMPLE TIME 09:00 9:00 15:00 15:40
LAB TSC-SLC RUSTON TsC-5LC RUSTON
LAB NUMBER 258-3721 98R-00777 2568-3722 98R-00827
TYPE HP KF

DEPTH 0-1" 0-1' -6 . S5-6
SAMPLE NUMBER  EVT-9803-100  EVT-9803-100 EVT-9601-150  EVT-9803-150

=~ METALS & MINOR CONSTITUENTS -- .
ARSENIC (AS) TOT 9876.0 9388.0 12033.0 11897.0
LEAD (PB) TOT 582.0 544.0 <20.0 < 10.0

NOTES: All results in mg/L (Water) or mg/kg (Soil) unless noted and are laboratory (LAB) unless field (FLD) or calculated (CALC)
TOT:Total; DIS:Dissolved; TRC:Total Recoverable; B:Estimated; <:Less Than Detect. Blank: paramecer not tested

Validacion Flags: A:Anomalous; UJ1:Blank; J2,UJ2: Standard; J3:Hold Time; J4.UJ4:Duplicate, Spike, or Split Exceedance; N
R:Rejected.

wqanrpe) v1.0 06/95 using 8:\statout\\ASEV1207.DBRF Page 4 Hydrometrics, Inc. 05/06/98




ASEV12 - ASARCO,

‘ Page

AR W W NN e

Site Code

HAll
SAS
SA18
SA22
SA26
B2
TPEB
TP11B

Bverect Smelter

Site Name

HA1L
SAS
SA18
SA22
SA26
TB2
TP6B
TP11B

DRAFT

ANALYSES SUMMARY REPORT

INDEX

Site Type

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Elevation MP

Well Depth



DRAFT

ASEV12 - ASARCO, Bverett Smelter ANALYSES SUMMARY REPORT .
INDEX :
B LT TP R R SAMPLE NUMBER ORDER ~~-esssasmcseccaccce e R sesomann LAB NUMBER ORDER ------ ceecmmenas .o o
Page Sample Number Lab w8 Date Site Code Page Lab ## Sample Number Date Site Code .
‘e EVT-9803-100 258-3721 03/18/98 TP6B 4 258-3721 EVT-9803-100 03/18/98 TP6B
4 EVT-9601-100 98R-00777 Q1/18/98 TP6B 4 258-3722 EVT-9803-150 01/19/98 TP11B
4 EVT-9801-1%0 2568-1722 03/19/%8 TP11B 3 258-372) BVT-9801-32SA 03/19/98 SA26
4 BVT-9803-150 98R-00827 03)/19/98 TP1LB 1 258-3724 EVT-9803-176 031/23/98 SAS
3 BVT-9803-325A 258-3723 03/19/98 SA26 2 258-3728 EVT-980)-424 03/25/98 SA18
3 BVT-9803-125A 98R-00887 01/19/98 SA26 3 258-3726 EVT-9803-514 03/31/98 TB2
1 EVT-9803-376 258-3724 01/23/98 SAS 2 258-3727 BVT-9604-306 04/08/98 SA22
1 BVT-9803-376 98R-0096S 03/23/98 SAS 1 2568-3728 BEVT-9804-156 04/09/98 HAlL
2 EVT-9803-424 258-3728 03/25/98 SA18 4 9BR-00777 BVT-9803-100 0)/18/98 TP6B
2 EVT-9803-424 98R-019123 03/25/98 SAl8 4 9BR-00827 EVT-9803-150 0)/19/98 TP11B
3 EVT-9803-514 258-3726 031/31/98 TB2 3 98R-00887 EVT-980)-325A 03/19/98 SA26
3 EVT-9803-514 98R-01111  03/11/98 TB2 1 9BR-00965 E-T-9803-376 03/23/98 SAs
2 EVT-9804-306 258-3727 04/08/98 SA22 2 98R-01013 EVT-980)-424 03/25/98 SAl18
2 BVT-9804-306 98R-01176 04/08/98 SA22 3 98R-01111 BVT-9803-514 03/31/98 7TB2
1 EVT-9804-156 258-3728 04/09/98 HAll 2 98R-01176 EVT-9804-306 04/08/98 SA22
1 BVT-9804-356 98R-01228 04/09/98 KA1l 1 9BR-01225 BVT-9804-356 04/09/98 HAlL




APPENDIX D-4

Regression Statistics
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Arsenic
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Sample No

EVT-9803-100
EVT-9803-150
EVT-9803-325A
EVT-9803-376
EVT-9803-424
EVT-9803-514
EVT-9804-306
EVT-9804-356

Regress.xls

ARSENIC (AS) REGRESSION ANALYSIS DATA

Samp Date

3/18/98
3/19/98
3/19/98
3/23/98
3/25/98
3/31/98

4/8/98

4/9/98

TSC-SLC HF

9576
12033
97
4750
<18.0
47

42

31

Page 1

RUSTON

9388
11897
101
4677
13

47

37

20

% Recovery Difference Abs of Diff

98.0%
98.9%
104.1%
98.5%
ubL
100.0%
88.1%
64.5%

188 188
136 136
-4 4
73 73
5 5

0 0

5 5

11 "

Hydrometrics, Inc. 5/6/98




ARSENIC (AS) COMPARISON STATISTICAL SUMMARY

Regression Statistics

. Multtiple R

0.999988038
R Square 0.999976076
Adjusted R Square 0.999972088
Standard Error 25.71890484
Observations 8
ANOVA
df SS MS F Significance F
Regression 1 165883811.2 165883811.2 250783.5592 4.27936E-15
Residual 6 3968.772397 661.4620662
Total 7 165887780
Coefficients _Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -4.855401912  11.20324742 -0.433392367 0.679877379 -32.26878083 22.55797701
TSC-SLC HF 0.985893179 0.001968704 500.7829462 4.27936E-15 0.981075932 0.990710427
t-Test: Paired Two Sample for Means
TSC-SLC HF RUSTON

Mean 3324.25 3272.5
Variance 24380703.93 23698254.29
Observations 8 8
Pearson Correlation 0.999988038
Hypothesized Mean Difference o]
df 7

Stat 1.988402768

(T<=t) one-tail 0.043548066
t Critical one-tail 1.894577508
P(T<=t) two-tail 0.087096132
t Critical two-tail 2.36462256

Descriptive Statistics TSC-SLC HF RUSTON

Mean 3324.25 32725
Standard Error 1745.734227 1721.128056
Median 72 74
Mode #N/A #N/A
Standard Deviation - 4937.68204 4868.085279
Sample Variance 24380703.93 23698254.29
Kurtosis -0.36594429 -0.334081614
Skewness 1.157731728 1.163391559
Range 12015 11884
Minimum 18 13
Maximum 12033 11897
Sum 26594 26180
Count 8 8
Confidence Level(95.000%) 3421571145 3373.344008
Regress.xls Page 1 Hydrometrics, Inc. 5/6/98



ARSENIC (AS) REGRESSION CHART

y = 0.9859x - 4.8554
R2=1
14000

12000

10000

8000

6000

RUSTON (MG/KG)

4000 -

2000

0 2000 4000 6000 8000 10000 12000 14000

TSC-SLC HF (MG/KG)
[ ¢ RUSTON —--—1:1Ratio ------L95% Cl -- - --U95% Cl

Linear (RUSTON) |

Regreszs,_._)sls Pgne 1 Hydrometrics, ln"""':j/6/98
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o Lead
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LEAD (PB) REGRESSION ANALYSIS DATA

Sample No Samp Date  TSC-SLC HF RUSTON % Recovery Difference Abs of Diff
EVT-9803-100 3/18/98 582 544 93.5% 38 38
EVT-9803-150 3/19/98 <20.0 <10 uDL 10 10
EVT-9803-325A 3/19/98 <20.0 <10 ubL 10 10
EVT-9803-376 3/23/98 947 942 99.5% 5 5
EVT-9803-424 3/25/98 <20.0 <10 uDL 10 10
EVT-9803-514 3/31/98 51 52 102.0% -1 1
EVT-9804-306 4/8/98 <20.0 <10 UDL 10 10
EVT-9804-356 4/9/98 210 183 87.1% 27 27

Regress.xls Page 1 . Hydrometrics, Inc. 5/6/98
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LEAD (PB) COMPARISON STATISTICAL SUMMARY

Regression Statistics

o

ultiple R 0.999373683
R Square 0.998747757
Adjusted R Square 0.99853905
Standard Error 13.17941896
Observations 8
ANOVA

df SS MS F Significance F
Regression 1 831210.6925 831210.6925 4785.403832 6.13931E-10
Residual 6 1042.182505 173.6970842
Total 7 832252.875
Coefficients _Standard Error t Stat P-value Lower §5% Upper 95%
Intercept -11.47411014 5.737667979 -1.999786356 0.092453677 -25.51368818 2.565467901
TSC-SLC HF 0.990798332 0.014322735 69.17661333 6.13931E-10 0.955751835 1.025844829
t-Test: Paired Two Sample for Means
TSC-SLC HF RUSTON

Mean 233.75 220.125
‘Variance 120960.2143 118893.2679
Observations 8 8
Pearson Correlation 0.999373683
Hypothesized Mean Difference 0
df 7

Stat 3.055007608

(T<=t) one-tail 0.009226321
t Critical one-tail 1.894577508
P(T<=t) two-tail 0.018452642
t Critical two-tail 2.36462256

Descriptive Statistics TSC-SLC HF RUSTON

Mean 233.75 220.125
Standard Error 122.9635181 121.908402
Median 35.5 31
Mode 20 10
Standard Deviation 347.79335 344.809031
Sample Variance 120960.2143  118893.2679

Kurtosis 1.730973866 2.161812626
Skewness 1.629528316 1.710901553
Range 927 932
Minimum 20 10
Maximum 947 942
Sum 1870 1761
Count 8 8
Confidence Level(95.000%) 241.00371 238.9357236
Regress.xls Page 1

Hydrometrics, Inc. 5/6/98



1000

RUSTON (MG/KG)

Regress.xls

)

LEAD (PB) REGRESSION CHART

y = 0.9908x - 11.474

R2 = 0.9987
/.
100 200 300 - 400 500 600 700 800 900 1000
TSC-SLC HF (MG/KG)
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Page \1 Hydrometrics, Inc--6/6/98
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. Outlier and Completeness Evaluation
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ASEV12 OUTLIER AND COMPLETENESS EVALUATION BETWEEN SAMPLE RECEIVED FROM LABS TSC-SLC (HF) AND RUSTON DataMan Program
03/01/98 TO 04/30/98

I 1
| PARAMETER: AS |
1 —

Precision Results: Total Number of Pairs: 4; Total Number of Outliers: 0; Number of Valid Pairs (k): 4; Dixon Q's
Test Value: N/A; 90% t value: 2.353; 95% t value: 3.182; Completeness: 100.0%; Standard Deviation: 0.01; 10%
Uncertainty: 2.32; 5% Uncertainty: 3.14; Mean Percentage RPD: 2.2%; Validation Detection Limit (VDL): 10.0; Control
limit: 35.0% RPD or for values less than 5 times VDL: the absolute value of the difference between results needs to

be within 2 times the VDL.

CODE SAMPLE NUMBER SAMPLE TSC-SLC RUSTON TSC-SLC RUSTON RELATIVE WITHIN OUTLIER COMMENTS
DATE (HF) () . (HF) 0 PERCENT CONTROL
LAB NO LAB NO RESULTS RESULTS DIFFERENCE LIMITS
AS EVT-9803-514 03/31/98 258-3726 98R-01111 47.0 47 0.0% Yes N/A lo] < 20
AS EVT-9803-150 03/19/98 258-3722 98R-00827 12033.0 11897 1.1% Yes No 1.1%
AS EVT-9803-376 03/23/98 258-3724 98R-00965 4750.0 4677 1.5% Yes No 1.5%
AS EVT-9803-100 03/18/98 258-3721 98R-00777 9576.0 9388 2.0% Yes No 2.0%
AS EVT-9803-325A 03/19/98 258-3723 98R-00887 97.0 101 4.0% Yes No 4.0%
AS EVT-9804-306 04/08/98 258-3727 98R-01176 42.0 37 12.7% Yes N/A |s] < 20
AS EVT-9803-424 03/25/98 258-3725% 98R-01013 <18.0 13 32.3% Yes N/A Is| < 20
AS EVT-9804-356 04/09/98 258-3728 98R-01225 31.0 20 43.1% Yes N/A Jir} < 20

LAB_COMP vO.I}b__l/SS Page _/“) ’ Hydrometrics, Inc._j'/ )06/98

N
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ASEV12 .

OUTLIER AND COMPLETENESS EVALUATION BETWEEN SAMPL
03/01/9

Precision Results: Total Number of Pairs: 4; Total Number of Cutliers: O0; Number of Valid Pairs (k): 4; Dixon Q*s
Test Value: N/A; 90% t value: 2,353; 95% t value: 3.182; Completeness: 100.0%; Standard Deviation: 0.05; 10%

IVED FROM LABS TSC-SLC (HF) AND RUSTON

4/30/98

—
PARAMETER: PB
e

Uncertainty: 7.38; 5% Uncertalnty: 9.98; Mean Percentage RPD: 5.7%; Validation Detection Limit (VDL): 10.0; Control
the absolute value of the difference between results needs to

limit: 35.0% RPD or for values less than S times VDL:
be within 2 times the VDL.

D"n Program

CODE SAMPLE NUMBER SAMPLE TSC-SLC RUSTON TSC-SLC RUSTON RELATIVE WITHIN OUTLIER COMMENTS
DATE (HF) 0 (HF) () PERCENT CONTROL
LAB NO LAB NO RESULTS RESULTS DIFFERENCE LIMITS
PB  EVT-9803-376 03/23/98 258-3724 98R-00965 947.0 942 0.5% Yes No 0.5%
PB  EVT-9803-514 03/31/98 258-3726 98R-01111 51.0 52 1.9% Yes No 1.9%
PB EVT-9803-100 03/18/98 258-3721 98R-00777 582.0 544 6.7% Yes No 6.7%
PB  EVT-9804-1356 04/09/98 258-3728 98R-01225 210.0 183 13.7% Yes No 13.7%
PB  EVT-9801-150 03/19/98 258-3722 98R-00827 <20.0 < 10 66.7% Yes N/A |10] < 20
PB  EVT-9803-325A 03/19/98 258-3723 9BR-00887 <20.0 < 10 66.7% Yes N/A j10] < 20
PB EVT-9803-424 03/25/98° 258-3725 98R-01013 <20.0 < 10 66.7% Yes N/A |10] < 20
PB EVT-9804-306 04/08/98 258-3727 98R-01176 <20.0 < 10 66.7% Yes N/A |10] < 20
LAB_COMP v0.1b 1/95 Page 2 Hydrometrics, Inc. 05/06/98
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Parametrix ’ Inc. Consultants in Engineering and Enviconmental Sciences

5808 Lake Washington Bivd. N.E. Suite 200 Kirkland, WA 98033-7350
425-822-8880 - Fax: 425-889-8808

L

Mr. Steve Thompson April 24, 1998

Hydrometrics, Inc. 55-2198-09 (01)
950 Pacific Avenue, Suite 700
Tacoma, Washington 98402

SUBJECT: RESULTS OF ACUTE HAZARDOUS WASTE DESIGNATION TESTS

Dear Mr. Thompson:

Please find enclosed results of the 96-hour acute hazardous waste designation tests using rainbow
trout, Oncorhynchus mykiss, conducted on ten samples provided by Hydrometrics, Inc. on 7 April
1998. Testing was initiated on 15 and 17 April 1998 in accordance with Washington State
Department of Ecology Guidelines (Methods 80-12). The bioassays were conducted at the 10
mg/L and 100 mg/L concentrations in order to determine how the samples should be classified.

. In summary, none of the ten samples exhibited any mortality at either concentration and should
not be designated as extremely hazardous or dangerous waste. Testing was conducted
concurrently with negative and positive control groups which met all acceptable test criteria.
Copies of the raw data, reference toxicant results, and chain-of-custody form are also enclosed
in this data package.

If you have any questions regarding the results of these tests, or are in need of further assistance,
please contact me or Ms. Dayle Ormerod at (425) 822-8880.

Sincerely,

PARAMETRIX, INC.

e Se

Paul Stenhouse
Project Manager

cc: D. Ormerod@_w

file
®

@ Printed on Recycled Paper



Summary of test conditions for static acute 0. mykiss bioassay.

Job Name: Hydrometrics, Inc. Dates: 15-19 April 1998

17-21 April 1998

Test Protocol:

Test Material:

Test Organisms/Age:

Source:

Loading Limit:
Number/Container:
Volume/Container:
Test Chambers:
Replicates:

Test Concentrations:
Reference Toxicant:
Test Duration:
Control:

Lighting:
Photoperiod:
Aeration:

Renewal:
Temperature:

Chemical Data:

Effect Measured:
Test Acceptability:

Washington State Department of Ecology Biological Testing Methods, for the
Designation of Dangerous Waste, Publication # 80-12, revised August 1996.

Samples EVT-9803-129, EVT-9803-113, EVT-9803-116, EVT-9803-114,
EVT-9803-107, EVT-9803-143, EVT-9803-132, EVT-9803-140, EVT-9803-122, and
EVT-9803-135

O. mykiss (rainbow trout); 33 days from swim-up at test initiation for samples
EVT-9803-132, EVT-9803-135, EVT-9803-122, EVT-9803-140, and EVT-9803-143;
35 days from swim-up for samples EVT-9803-116, EVT-9803-114, EVT-9803-113,
EVT-9803-107, and EVT-9803-129

Mt. Lassen Trout Farm, Red Bluff, California
0.8 g (wet weight) per liter of test solution

10

12 liters

20 L High-density linear polyethylene containers
Three

10 and 100 mg/L

Potassium chloride

96 hours

Natural spring water from Gold Creek Trout Farm, Woodinville, Washington
Fluorescent bulbs (50-100 foot candles)

16 hours light; 8 hours dark

ane

None

12 £ 1°C

Dissolved oxygen, temperature, and pH measured at initiation of test and every 24
hours; hardness, alkalinity, and specific conductivity determined at each concentration

Mortality

Control mortality <10%

Y




Summary of Results:

‘ Percent Mortality

Sample Control - Spun 10 mg/L 100 mg/L
EVT-9803-129 0 0 0
EVT-9803-113 0 0 0
EVT-9803-116 0 0 0
EVT-9803-114 0 0 0
EVT-9803-107 0 0 0
EVT-9803-143 0 0 0
EVT-9803-132 0 0 0
EVT-9803-140 0 0 0
EVT-9803-122 0 0 0
EVT-9803-135 0 0 0
Reference Toxicant LC50 = 2.1 g/L KC1




Test Type: Static Acute Trout Hazardous Waste (80-12)

v

Oncorhynchus mykiss

Sample Number: EVT 1 [03 ’377 éVT ?[05 /35

Test Initiation Date: "yﬁ/‘ig Time: 'ISOO

Source of Organisms: Mr. Lc.»(n ’-(;-.,.Jr Fafy\

Client: fiy dro metrics

v

Age ol‘OrganismS: 3?,3 C(a,l,; (nw« Swism wp
. / !

Conc. Rep. Number of Survivors Test Volume: |72 L
0 hours | 24 hours | 48 hours | 72 hours | 96 hours {| Mcan Control Fish Weight: Qo2 mg
Control (spun) A 10 la jo Yo {0 136 240 34 43y syt 63§
B O Te LO lo 10 7.3,8 8o 941 103 (0 Mean= 3, ¥l ¢en
C (O =N jo lo (O Concentration Alkalinity . Hardness
10 mg/L ~/37 A O (D O |0 0 Cont. (spun) Go 78
B {10 10 | © 10 lo 10 mE/L (2 -
c | \O Lo 10 10 Jo | 100 mg/L Gz 2y
100mg/L ~/5L| A (D {0 \O |o [ 10'me/L xa S0
B L0 1O 10 Jo D) 100 mg/L (o 7%
C (O |2 10 10 1 Comments:
10mg/L -135] A 19 10 10 (O |0
B (O (O \O |o 1o
C (0 Lo 1o 10 )
100 mg/L ~/35| A (O |0 O |O (o
B | (O \O |o 10 [0
c o |o 1O 10 [0
Initals Q)/? &‘\ PS % J¢
Date ‘1’/ j/- ' LYw H/m L%Y “ //;1
Rev. 4/28/97
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Test T’ Static Acutc Trout Hazardous Waste (80-12)

uncorh

s mykiss

ot H ydrome triz s

Test Initiation Datc: 4/{5/‘7'3
1 T

Sample Nu;bcr: EVT 9503 '32, cvT 4503 ’3{

Temperature (°C) Ohr_LZ_, 24 hrs_lL_ 8hs \L 1 hrs__‘}__ 96 hrs_l_7¢
pH (°C) Dissolved Oxygen (mg/L) Conductivity (pMHaz)_
Time in Hours Time in Hours Time in Hours
Concentration Rep. 0 24 48 72 96 0 24 48 R /3 96 0 9
Control (spun) A 133138 17277 122 |34 [iv3 | 42 (9o | T 4-2 ) |8Y (72
B [#3F |27 |29 |23 | FS liox | A9 | 982095 (a2 | 166 154
c 128 3% 127 {2 | 2701031 89 [ a2 93 [9.4 [(BG lay
10mg/L {32 A3 | Fe |7 [0 | 2 11023 89 |42 (92 |4 192 (9, |
B |28 | FC |07 192 F6 |23 18F |9T (92 |Fo | 20y Log |
c 11912721737 1723 | 2¢ J1o3]1 89 192 |91 |40 | (35 | isg
00my/L \3L | A P | F 77 113 |24 (10N [ 2F |91 | T2 |a.0 Wm 4%
s Patn] 26 (27 (23 |36 J1od [ 3% [0 [90 [a0 | 192 | e |
c |24 136 (17 123 [ 26 1ol | §F (A1 {90 lg.q | 192 | tae |-
omg, 135 | A 139 |2 |97 (73 | P63y ] 88 |93 [ 92 |9t | 185 [
B |34 {36 | 727 |22 | 36 P10V [ TF jg93 |9z | 22| 92 |4l
c 139 [ 26 [ 27 |73 | 3¢ 03188 |91 {91 [40 |50 | lao
womgL 135 | A 17 1 2619 123 36 | 02128 (q) |9/ | 9o | 189 | 139
B R | 26177 |23 | 26 [[03 138 |90 [ 90 | a8 || 185 | 199
c | #1136 (77 |13 | ¥ 102185 19y g9 [q0 || 83 | j9¢
mas (S (D 1P [P5 o vk [ [P [ps Jae |0 [ Je
Datc “%{ u%u "'/m H/g 1.(’,5( q/‘ S un v%:) H[g 4 ’ 14 Yis "m[(

Rev. 4/28/97
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Environmental Toxicology Laboratory

Oncorhynchus mykiss £yt 4 g>"

Test Type: Static Acute Trout Hazardous Waste (80-12) Samplc Number:  / 2.7

Test Tnitiation Date: “//5 fﬂ Time: )5/ ')/ Source of Organisms: M £ Lassen Tﬁ.m# F@m

Client: HVA}’O melricr : Age of Organisms: 2 14,7 5 J‘\f‘b"‘ T WD
yare — 7

Conc. Rep. Number of Survivors

O hours | 24 hours | 48 hours | 72 hours | 96 hours

Control (spun) A \O o) yo ]o |0 Fish Length Range:
B O e o) |0 0 MAX: 4,7 o
C \O (O o |o | MIN: 3
0 mg/L |22 A 10 10 \o lo 10 Volume: 1L L
B 10 O lo ]O ) Comments: MCan Asu wr 90T ry
C (O (o jo | O [0
100 mg/L V12 A 0 ko] 10 'O 10
B 10 10 (o 10 D
- :

L

O VO 1o [0

[0
Initals \)ﬁ &H PS NY
Datc (!7/_( ‘%u L'/,7 “/{ v “ ,/‘\

Control [fish lengths: (cm) U(F I'{O | ‘(.( IZY I"Lll ggl 5-g|‘{.6|‘flJ5‘(o I Mean= 308(0 cm

Analysis Control (spun) 10 mg/L 100 mg/L
Hardncss ¢ s 7 "/
Alkalinity | Go BYs S

Rev. 4/28/97 h\ [\[/g
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Test Type: Static Acute Trout Hazardous Wastc (80-12)

Clicnt: }1"7 !rombfr rcs

LY el e Y S et e

Test Initiation Date: 4 / 3 / 5} 8

Sample Nur:\bcr: £ V?’ q [ 03 (ZT

Temperature (°C) 0 hr_l_é_ Uhrs _{L 48hrs 12 2hes AT 96 lusLL_
pH (°C) Dissolved Oxygen (mg/L) Specific Conductivity
' (sMHOS)
Time in Hours Timc in Hours Time in Hours
—(-:_oncchr:tion Rep. 0 24 48" 72 96 0 24 48 72 96 0 %
Control(spun) | A |27 | Z& |29 |72 | 34 [103 |90 |90 lal |92 | \8Y az
B |77 |27 | 27 | 23 1 oL [ 4.0 |q72 |93 |90 |86 1Y
c |78 2% | 77 {723 | #5{103{99 |97 |93 (9.¢ |06 | lay
omg/L 2L | A | 30 |23 | 27 |22 | 23 {03 | %8 |93 |93 q-3 |8Y ]
B (99 |2 |28 | 72 | P 10388 (97 |9z |9z |igs | (%
c 134 136 [1y (23 | 36 (03189 |93 |92 |42 |igs | =
wmg/L 22| A | FRE|JRC 127 13 | 6 |90 | 86 |93 |9z | 9.2 | 205 | 2ot
B |28 |36 |77 |73 | 26 [ 00| 86 |11 |90 %9 | 186 | 169
c |l [ 2 |27 [23 | *6 [1063]| 3F |90 [90 | 90 [ 18F |
mos | O [ | PS | ps [ ae [ [af [Ps [ | o | M A
owe |V | o [/ | e | s | he |y 1 | la | Vs i)
Comments:

Rev. 4/28/97
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Oncorliynchus mykiss

Test Type: Static Acute Trout Hazardous Waste (80-12) Sample Number: EVT 9[03 (‘-[O, El/'r 9803 14 3
Test Initiation Date: L‘A {/ﬁp Time: 1515 | Source of Organisms: M. Lassen /);q— barm T
Client: H\{A,o_”lctmxl; ' Age of Organisms: 3€3JA7; {om swm wp
? i f
Conc. Rep. Number of Survivors Test Volume: [ 2. L
0 hours | 24 hours | 48 hours | 72 hours | 96 hours || Mean Control Fish Weight: 9oz mg
Control (spun) A 10 10 O \o fo 1.3.6 2 40 3} 434 542 6 3y
B | O 10 1o O {0 1.3,8 8 4.0 9«4[ ' 16.3,(5 Mean=3, 8, cm
c \0 jo | 1o 10 10 Concentration Alkalinity Hardness
10mg/L -/4p A \o ) o 10 \0 Cont. (spun) Go 7¢
B | (& |© 1o 10 {9 ibklr:g/l- 70 | A
¢ 10 15 | lo 10 i0 |l 100 mg/L o S0
100mg/L ~/40 | A (O 10 O IS 1o 10 'mig /1. 6 7y
B (O (o = 15 (O 1l 100 mg/L (b %2
C O \0 10 10 {o Comments:
10 mg/L ""t} A (O 10 o ) 10
B (o 1o | o ) N
c |l (o | o |lo 10 o
100 mg/L~1473 A | O 1© 10 10 1o
B 1 jo 1o | 0 10
C v (O YO lo /v
mials | 04 7 | My | 05 pS N
Date % — | "‘Ax; "% 9 Yiy tUes
Rev. 4/28/97 . E} '
S ) ()
2ol L - - - : -
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Test 1’ Static Acute Trout Hazardous Wastc (80-12)

()ncorl‘hm' mykiss

Clienl: H Y (( romefrics

v S2dpgman

Test Initiation Dalc: 4/( {/4 5
{ {

(VXY ,“'

‘hmplcNumbcr ..}#9———7“'5-"&% EVT ﬁibs ]'-/0 fVTQZO}/‘IS

Temperature (°C) Ohr_lé_ 24 hrs_”_—_ 48hrs 1 2. Ths ‘& 9% hrsi

pH (°C) Dissolved Oxygen (mg/L) Conductivity (tMHOS)

_ Time in Hours Time in Hours Time in Hours

Concentration Rep. 0 24 48 2 96 0 24 48 - 96 0 9
Control (spun) A A 7 ER —)7 1.z ?\(—( (0.5 Q¢ 0 9.0 (1.'\ g1 l &LI 197
B R+ | 3¥ 1727 |23 | a<wr |90 | a2z |13 |42 | 8¢ l9y

c (¥ | 3¥ |27 {1y | 2103189 |97 | 95 {90 || 1T6 TP,

omgL 1o | A | G0 | 2217272 {123 | 2L fior] 81 %97 (x4 |90 | 175 | 40
B || 80| 27 |77 |23 | 7¢ Jor| &8 |92 |9z |40 | 192 (96

c 179 132> 177 1723 | 2¢ 1103140 |92 |%9 |42 | 185 16 ¥
wmgL (Mo | A |29 |26 |27 123 | 346 J03 |39 |97 |95 |40 | 185 148
b |+ 251271793 | 2 |92 [ 83 |2 |93 Jaa 205 | 2oy

c |28 |26 {99 |73 | 2¢ [r03 ] g8 |91 |92 | 9.0 | 1935 |ty

wmgL 13 | A |A9 {7F |07 1Sz 3 o] 8.9 |99y |9¢ |41 | 14t 14
p |21 1 9F [y [ 2% | 2¢|led |26 |44 193 |92 ||’ | 199

c |8 | 2F 1Y |13 761103 | 88 | ¥9 | g9 G2 | 197 (19

womgL M3 | A |79 PR 1y |13 34 ot | 35 190 |g9 |90 | 143 190
B |39 | #6 |27 (23§ Fe ol 8 | 93 192 | T4 193 |16

c Igd 126 |99 (23 | *bjw3 | &3 gz |92 | L || 18F | 14¢

mas [ BN [ |05 [P [ gv [ od [ D [F5 Jps [ Ik T |

e | Vs | Yo (Y7 1Y | Y| Ys | e | |V [ | Vg U

Rev. 4/28/97
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/ environmentat ‘Loxicology Laboratory

Oncorhynchus mykiss

Test Type: Static Acute Trout Hazardous Waste (80-12)

Sample Number:  EuT -9503- /1 b

W

1

Test Initiation Date: ’-1%7/45/ Time: /200

Source of Organisms:  M7" (Asseo  7PouT  AAPM

C]‘lcnl: A\IdmN‘L{;(_S

Age of Organisms: 3¢ DAY ForA  SuomoP

Conc. Rep. Number of Survivors
0 hours | 24 hours | 48 hours | 72 hours | 96 hours
Control (spun) A 0 1o /0 o /0 Fish Length Range:
B {0 lo (0 | O /0 MAX: 42 cn,
C (o ) {0 \ O 10 MIN:  2.¢ cn,
10 mg/L I, A 10 10 10 1O 10 VOLLUME - 12 L
| B fo | 0 jO /o Comments: MeAN s wi™ = 0L my
C (0 10 D ) .
100 mg/L J1(, A (0 10 D lo [0
B (o 10 ¢0 0 /0
C (o )0 0 ¥) /0
Initals JL PS5 NA Ps 2
Datc “l¥ 4 “ I(q "’]7,0 %/

Control fish lengths: (cm)

[2e]q0las|39]2 35

3-%"‘7{0 I?} |36| Mcan= 3.&( cm

Analysis Control (spun) 10 mg/L 100 mg/L
Hardness 7Y 70 746
Alkalinity (o S G2

Rev. 4/28/97
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Test Type: Static Acute Trout Hazardous Waste (80-12)

AvadnuvaVEY AdbULULVLY

Oncorly yl‘s mykiss

client:  Hyclromebeie s

Test Initiation Datc: L///? /ﬁl Sample Number: &/7- 9503 -//1(

Temperature (°C) 0 hr _& Uhrs 17 48hrs (2 Trhrs AT 96 hrs _/_Z,
pH (°C) Dissolved Oxygen (mg/L) Specific Conductivity
- («MHOS)
Time in Hours Time in Hours Time in Hours
Concentration Rep. 0 24 48 72 96 0 24 48 () 9% 0 9%
Control (spun) Al 36 |26 P |75 | 7S |04 |4 ¢ | 16 (92 164 | st
Bl 36 |20 | R |2 |7 [ &% 9 | 9T [ %o |29 | 185 | 149
c | |15 | 26 (9.6 |23 [#%] 92 | G2 [ |93 '9¢ | Iss
omg/L 1, | A | 34123 | 221006 25l ws eS| g2 106 | 80| w5 | 194
B | F4 |3 | 2Y |1 | 75| wps |90 | 8% |1s |98 | /%6 |17]
cl g3 [ 1290 |25l welsa [ =370 [ 98] 19¢ {17
0mg/L i | A | 38| | 2 |6 | 76 | 05|86 | ¥k | 9.9 45 |17/
B | 2.4 13 | 2 [ | 76 | 105(%3 26 | 64 | G6 | 195 [ /90
c | 3%1723 | e |26 | 25 |ios |90 | 8k |69 |87 ] 195 /50
mas | Sk [ DS [ o [ps [0 [ [P [N I [27] w |7
Dae | U/IF | iy “4)i9 L‘/zo V2 ‘[t g | Ml | Yq0 | 4/20 Un 972/
Comments:

Y (-

Rev. 4/28/97




Oncorhynchus mykiss

Test Type: Static Acute Trout Hazardous Waste (80-12)

Sample Number: EvT -9503 - [/4 . VT -9803 - /13

Test Initiation Date: '1//7 /t,'g, Time: 200

Source of Organisms:

/T (ASSED  TRouT  [FARM

Client: ijlrmm(-({c <

Age of Organisms: 3¢ MAYS Ao Scormur

Conc. Rep. Number of Survivors Test Volume: 12 L
0 hours | 24 hours | 48 hours | 72 hours | 96 hours || Mean Control Fish Weight: Qo2 mg
Control (spun) A [0 'O 1 0 ¥4 L3¢ 2 40 3.4 434 5.49¢ 63§ |
B | /o o o o 10 113§ 840 9.4( 10.3( Mean=3 & em
C [0 10 {0 1O /0 Concentration Alkalinity Hardness
10 mg/L |1y A (0 0 j0 10 /0 Cont. (spun) (o 75
B |. [0 10 (0 1O /0 16':7:3/[4 70 1%8
C \0 o 10 Jo /0 100 mg/L 70 2¢
mgL 1y | A | 0 | e | 10 | o | jo | 0wy ¢2 %o
B [ 10 [0 1o [0 100 mg/L 6 - 7€y
C [0 1> 10 )0 5% Comments:
10mg/L 113 A /0 10 lo 0 (¢
B (O lo {0 10 (0
C [0 O o | /0
100 mg/L {13 A /0 10 10 10 10
B i0 Jo 10 lo 19 )
C 10 10 10 10 /0
Initals JL s R4 PS _)7 e
pae | I | e | v)ig | Yo | Yo
Rev. 4/28/97
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Test !ylpc: Static Acute Trout Hazardous Waste (80-12)

Om:or.hus mykiss

Client: f‘(vhuw tn’c <

A T et Degman T

Test Initiation Date: H/;‘) /‘]V

Sample Number: &7 -9503 ~(1Y

|, EVT ~9503 =/13

¥ el v

Temperature (°C) Ohr_fL 24hrs 12 48hes Y2 T2hes A% 96hrs L
pH (°C) Dissolved Oxygen (mg/L) -| Conductivity (uMHOS)W
Time in Hours Time in Hours Time in Hours
Concentration Rep. 0 24 48 72 96 0 24 48 /) 96 0 96
Control (spun) A e |76 76 (15 |78 /46 {92 | g4 |06 |97 (§4 | 156
B 36 | e b |l |74 Hioplgze | 92 | %o [ 9y 155 |87
c |l el 7c | 24612 | 25 || oel9z {92 |16 |93 | sss— |58
wmgl iy | A | 39 7% L e {26l w9 196 |29 Pesfil ss | /17g
8 | 7% |79 |2l [ 261wl |26 |2y 4% s | 19
c 139 (74 | 2al7¢ 1726 welqr a5 (13 V6nd 55 | /90
0omg/L Ny | A || F9 |74 1F |7 |76 wel92 g0 |22 Y904 195 | 199
B | 38|74 116 | 26 | w92 |92 |79 | 75| 185 | f70
C T4 |14 r17¢ | 760 00| T/ 9.0 |77 | ¢ 1% | /90
10mg/L 13 A 19 |3 ., |6 7.5V to) 9.1 €9 |74 |¢.9 1v4 | 750
B 3% |1 e |0 7250 106] S6 ] S | Y 9.7 1957\ ) ¢p
c L #4{9> | 24 (¢ |75 oslse | g4 |24 Q.7 1 19518/
100 mg/L |13 A 1.9 1.3 e |0 7-5 Wl oy | 90 go |19 [9-9 s | 197
B I 3.9 .17 26 |G 75 st eSS | g0 1y 194 (¢S {189
c 1391723 | 2 {2675 wilgr | %6 |20 {26 19511587
mas | 0 | PS03 | ps loAZloe [P (e [pS o7 x |y
pate || HIF | My 4 %o “/1 L{/ﬂ' Vg 'ﬂl‘] ‘(20 1"6{ uf1tr ‘7/’&/

Rev. 4/28/97
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AT VALIRGEILAL AVALLULIULY Ldpuldtory

Test Type: Static Acute Trout Hazardous Waste (80-12)

Oncorhynclus mykiss

Sample Number: EV7 -9¥03 - /077 | EVTi-9§03-/29

Test Initiation Dalc:"(ﬂ-)/')y Time: /200

Source of Organisms: M7 f<§ s 7Ro0T M

Client: HJLIWL‘-‘CS

Age of Organisms: 36" OAYS  Fror '5uJ,Mup

Conc.

Rep. Number of Survivors Test Volume: . | Z_ L
0 hours | 44 hours | 48 hours | 72 hours | 96 hours || Mean Control Fish Weight: C]'O 2. mg
Control (spun) A /0 ‘o jo lo /0 1. 3.6 2,40 3.4/ 4394 5.9 6 3.%
B {0 o 10 \o 0 7.3.§ 8 4.0 9 4y 16. 2.¢ Mean= 3.&Cem
C [0 lo (0 o /0 Concentration Alkalinity Hardness
10mg/L  [oF A o ) [0 o Jp Cont. (spun) Go 75
B i )0 o o ’/0 105’\2714 Go 74
c | v 1o 19 \0 /0 || 100 mg/L 66 72
100 mg/L JOF A 10 10 (9 10 o 10 mg/L Gy §O
B 0" lo to 0 [0 100 mg/L 7T 76
C o 10 1o 10 % Comments:
omg/l (29 | A | [0 10 10 (o /0
' B | 10 16 [0 o [0 ]
C (0 10 10 10 {0
100 mg/L {29 A [o |O 10 Lo /0
' B 19 10 10 10 /0
C [0 [O o 1o [0
Iitals | Ps Y PS . J/)
Date Ypy |- H/l; Y ]M L‘/7,() q’/u
Rev. 4/28/97




‘;‘\1::.-)'1“1. “ e i L‘us'.n-‘log.- 1 »Mr'r_dn-e-,

Test Type: Static Acute Trout Hazardous Waste (80-12)

Oncor':hus mykiss

Client: f( \‘oél'm NLH‘QS

Lo

A e b

Test Initiation Date: L(//7 /7}7

Sample Number: & 7= 2¢03-/107 = &yT- 9503 =/2 9

Temperature (°C) 0 hr 2. 24 hrs W 48 hrs 12 72 hrs A2 96 hrs_[ 7 .

pH (°C)

Dissolved Oxygen (mg/L)

Conductivity (¢MHOS)

Time in Hours

Time in Hours

Time in Hours

Rev. 4/28/97

Concentration Rep. 0 24 48 72 96 0 24 48 7 9% 0 96
Control (spun) A ?(p XA g(ﬂ IAY 7S lo-s | 2 A WA 9.2 g4 | 186
B I | 7L L | 7S |7y 1o | 92 9. | %o |9Y 185 | |57
c t Ablas | #6125 | 95 § 9692 [ar |76 |93 || 185 | 158
omgl fo3 | A I3 | FR |95 | 724 0w |9 (4 |2q | 950 my | 199
B |73 |13 1S | Z8 0 le9e 1 9% (25 |79 | 1es” | 177
c | 3|73 | 2% |9 | 70006195 |96 | | T4) 55 | (7D
0mg/l ox | A | IR 73 2 {25 [ 7.9 0ecelas {494F |29 | 770 mu | 153
B | 732 [ 2r (e [ 281 wel3 a6 |16 |75 sy [ 175
c | 3* 1724 | 3 |2 |70 0|99 195 |82 |T% ) 1ss |17
wmg 25 | A | 72973 | 3+ (2¢ [ 780 wie] 93 (23 ler (96 195 119¢
B | 4% |23 | 34176 | 772006190 |91 |2% |99 195 |19%
c | 3¢ (13 | 2 {26 | 72700690 | 92 |14 | Jew | 155 17%
WmgL 29 | A | 34 (73 | ¥ |2 | 7.7 /00|90 [ 90 |70 [73 11 s [ 17T
B | 39D | 2L |95 | 7226 | bl | 9 |74 | 7Y 189 | 312
c 1 3¢ 139y | a¢ las o2l ee Tea a2 {991 1951/5%
mats | JE | PO o [P (O ae [P [ [ pS (ID21 x |7
pate || /1F H;x 'L(Irq L‘/1,0 (7'/7,1 "f/f} L% A 14 q/1.0 ('//LI Yt %21

b




ACUTE Oncorhynchus mykiss REFERENCE TOXICANT TEST

P-‘.R-L‘{m' I \C.

5808 Lake Washingion Bl,g AT
Krilard, Wshingion 93033

N
Toxeamt KC TewDues  Ahi/Ts - 4 /e l95
Huton Watse DATWAL S iafy whiEL Az: °r0f23-‘-hﬂ‘ﬁiz.‘>’*75 o Sunrv?2
Sourze of Organisms /7™ LASSES 17T FAYN
Temp (°C) Day0 (L Dyt |7 Day 2 12 Day 3 (2 Diys (T
Dissolv=d Oxgea Spezifis
No. of Sucvivoes pH (mg/L) Cordustivits (55"
Corc. [Rep] 0 24 | a3 | 72 | 96 0 24 | 48 | 12 | 96 0 | 24 | a8 | 73 | 9 ¢ 55 .
corrot] Al o |10 |10 | fo |10 |78 115 19.61IX 12310424185 77195 {)50 |20 |
Blfo /0 |10 |0 | o l Y
r2ftiallo {10 10 o Jo 129 17133132 10 09 1q2] ¢¢| &7 200 |2420
i o | 1Y t | 1o 1o !
n.;}[L al Jgp 1o 1o [0 |0 |27 135 1731331724 1704 1 61U 9.3 $¢19.0 |3300]3310!
slro ljo LisJto o | |
cacllalic lo-wl e 10 [ o 1728114 [331 21| 25lre9] 79185 |5 v]io2]4nz |5
718 o 121 % L 12 l |
3ol al 1p looi @l o o Py |14l - | = | —lwglga]l- |— | = l|¢rzo légco’*:’/—\
“1aleo lotel o b | o | o
sollal 10 lovelo o | o 75794l = [ = | =1wql9 =1 — | = 99721894
el 5 lewel o 0 ° ' ' ;
. .
B l | f
waws |77 | put l.W-JJLlPSIPSJ}[ul_YlJK 1S | P5 | gy | ¥ |Se ]| PS5 |pS }ES}

Commeants

o [ Dfs [¥p] 4l ] A [ [ [l M Yo |77 s "o "OH % [ 745 | e

TA]—«“ gl b 'T!l{
i




pParametrix Toxicology Laboratory

FISH TEST DATA

Test Number: REFTOX848 ( ) Chronic (x) Acute 96 hours
Test Date: 14-Apr-98
Source: REF Test Material: KCL (g/l)
Cont. Daily Survival Prop Weight

Conc Rep No. Start 1 2 3 4 5 6 End Alive [/Fish

0.00 O 1 10 10 1.00
0.00 O 2 10 10 1.00
1.20 D 1 10 10 1.00
1.20 0 2 10 10 1.00
1.72 0 1 10 10 1.00
1.72 0 2 10 10 1.00
2.45 D 1 10 0 0.00
2.45 O 2 10 2 .20
'3.50 © 1 10 0 0.00
3.5 D 2 10 0 0.00
5.00 0O 1 10 0 0.00
5.00 D 2 10 0 0.00

[



[7 Parametrix Toxicology Laboratory 44]

Test Date: 4/14/98 Test Number: REFTOX848
Sample Date: 4/14/98 Test Material: Potassium chloride g/l
Species: Oncorhynchus mykiss Source: REF
Test Type: Acute - 96 hours Reference Toxicant
SUMMARY '
End Point Day Transformation Conc #Reps Mean StDev % Surv
Proportion Alive TZ% Arc sine sqrt w/ adj.
X 0.000 0 2 1.4° 0.000
X 1.200 0 2 1.41 0.000
X 1.715 0 2 1.41 0.000
X 2.450 D 2 3 216
3.500 0 2 .16 0.000
5.000 D 2 16 0.000
Proportion Alive 4 No transformation
0.000 D 2 1.00 0.000
1.200 0 2 1.00 0.000
1.715 0 2 1.00 0.000
2.450 D 2 .10 141
3.500 0 2 0.00 0.000
5.000 D 2 0.00 0.000
X = indicates concentrations used in calculatizns
[ - HYPOTHESIS TEST -
End Point Day Transformation/Analysis NOEC LOEC TU MSE MSO
Proportion Alive 7% A&rc sine sqrt w/ adj.
Dunnett + t-test .008
[ - PROPORTION POINT ESTIMATE -
End Point Day HMethod P Conc 95% Cl U
Proportion Alive & Spearman-Karber
E£C 50 2.124 2.03 - 2.23

,’/\\



1,21/98— 1:24 pm TOXIS ANALYSIS SUMMARY

-

T il arvae

ab Species Test Date Test Material Permit Protocol Test Number

WAPTL OM 4/14/98 KCL (g/1) REF EPAA 91 REFTOX848

Statistics Parameters

PROPORTION

End Point:|PA Proportion Alive
Analysis: |EPA Flowchart (Chronic and Acute) 1 control
Transform: |Arc sine square root w/ Bartlett adj.
Tail: |One—tailed, decreasing

Constant: —.01 Variance: .01
Root:| —-1.00 Alpha Normality: .01
NOEC: .05
EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000
GROWTH
End Point:|GW Weight
nalysis: |No Analysis
ansform:
Tail:
Constant: .01 Variance: .01
Root: Alpha Normality: .01
NOEC: .05
a.culate IC? N (Y,N) IC resamples: 120
Errors/Warnings
I*'pe Number
iC/LC © Analysis completed with no errors

> OP 44 Not enough replication for Steel test



Spearman-Karber Analysis for EC/LC 50

. Parametrix Toxicélogy Laboratory

species: Oncorhynchus mykiss Test Number: REFTOX848-
fest Material: Potassium chloride ( Test Date: 4/14/98
Indpoint: Prop . !
Number _
Conc Exposed Mortalities
0.00 20 0
1.20 20 0
1.72 20 0.
2.45 20 18
3.50 20 20
5.00 ' 20 20
‘pearman—Karber EC/LC 50 estimate: 2.124
95% lower confidence: 2.025
95% upper confidence: 2.228

‘ntrimmed Spearman—Karber




/21/98 TOXIS ANALYSIS SUMMARY

i—s‘arvae Proportion Alive Day 4
ab Species bate Test Material Permit Protocol Test Number
""TAPTL oM 4/14/98 KCL (g/1) REF EPAA 91 REFTOX848

PA Flowchart (Chronic and Acute) 1 control

T ansformation Conc Mean SD N

Arc sine sqgrt w/ adj.

X 0.00D 1.41 0.000 2
X 1.20D 1.41 0.000 2
X 1.72D . 1.41 0.000 2
X 2.45D .31 .216 2
3.50D .16 0.000 2
5.00D .16 0.000 2
No transformation
) 0.00D 1.00 0.000 2
1.20D 1.00 0.000 2
1.72D 1.00 - 0.000 2
2.45D .10 .141 2
' 3.50D 0.00 0.000 2
5.00D 0.00 0.000 2

r r occurred during statistics:

- enough replication for Steel test



EC-50

CONTROL CHART

Oncorhynchus mykiSS/PotGSSiurﬁ chloride
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S fh
Ol X _|[Fiperett Sreller Thved gafton Area| o
SAMPLERS: (Slgnature)
OF REMARKS
LIG /Z/CZ CON.
o TAINERS
STAT. NO.| DATE | TIME g = STATION LOCATION
6| | / BOASSAY Testing
344084 | K| LUT-9803- /T \ X _Medhod_B0-12
2894/ 20A] | X | EVT-9503- /13 | oS N O _
SMean oY | X | EUT-9803~ 11 Y P U U I S O AU N —
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- Relinquished (Signature} Date/Time Received by: (Signature) Relinquighed by: (3lgnature) Date/Time Received by: (Signature)
e (140,12 | Llpd VT |t raglin o e feh =
Relinquished (Signature) " DatefTime Received by: (S/'gr;alure) Relinquished by: (Signature) Date/Time Received by: (Signature)
Relinquished (Signature) Date/Time Received for Laboratory by: Date/Time Remarks
(Signature)
Spit Samples:
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APPENDIX F

Previous TCLP Study
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Thomas L. Aldrich
Site Manager

Tacoma Plant July 12, 1996

Mr. Dave Nazy, Site Manager
Toxics Cleanup Program
Department of Ecology

3190 160th Ave SE

Bellevue, WA 98008

Dear Dave:

Attached are the laboratory results for 22 soil samples comprising the TCLP arsenic
criterion for soils in the Everett Smelter Site area. The samples were analyzed at Asarco’s
Technical Services Laboratory in Salt Lake City, Utah for total and TCLP arsenic. The
laboratory reports and a tabl‘e illustrating the total and TCLP relationship are attached.

A diagram is also attached that shows the plot of a regression line generated from the
laboratory results. Per Ecology’s guidance, a total soil concentration of 3,000 ppm of arsenic
corresponding to the upper 95% confidence limit has been calculated as a threshold
concentration above which soils might exceed the TCLP standard of 5 ppm. Please note that
as circumstances dictate, Asarco may verify these soils as federal hazardous waste with actual
laboratory analyses.

Please call Steve Thompson of Hydrometrics at (206) 572-5481 if you have any
questions regarding the results of the TCLP criterion for arsenic.

Very truly yours,

77 ALY

Thomas L. Aldrich
Site Manager

cc: Polly McNeill - Heller Ehrman, White & McAuliffe, Seattle, WA
Mike Thorp - Heller Ehrman, White & McAuliffe, Tacoma, WA
Steve Thompson - Hydrometrics, Inc.

Attachments

4&&&%%'?&%&9&?1&& P.O.Bcx 1677  Tacoma, WA 98401  (206) 7;56-0201 Fax: (206) 756-0250
INFORMATION CENTER (206) 756-5436 FAX (206) 756-7414




TABLE 1

ARSENIC CONCENTRATIONS IN PARTS PER MILLION

Total As from
Sample Number Method 6010 TCLP As
]
EVT-9512-913 1449 1.80
EVT-9512-920 626 0.61
EVT-9512-927 668 0.48
EVT-9512-932 957 0.29
EVT-9512-903 865 1.10
EVT-9512-910 8§84 0.45
EVT-9512-918 1285 0.73
EVT-9512-915 1649 0.51
EVT-9512-929 1724 1.30
EVT-9512-939 1814 1.50
EVT-9512-928 1584 1.00
EVT-9512-917 2099 220
EVT-9512-933 1940 3.90
514 Pilchuck 2328 2.10
EVT-9512-914 2793 2.50
EVT-9512-930 3113 2.10
EVT-9302-202 2906 3.70
EVT-9512-905 3223| 5.30
EVT-9512-908 3616 3.10
520 E. Marine Drive | 3666 13.00
EVT-9512-924 | 4066 1.70
EVT-9512-925 | 3849 4.10
| |

400\h:tclpplan.xls

L)



Thomas L. Aldrich

Site Manager
Tacoma Plant

August 7, 1996

Mr. Dave Nazy

Toxics Cleanup Program
Department of Ecology
3190 160th Avenue SE
Bellevue, WA 98008-5452

Dear Dave:

This letter is in regard to a TCLP lead criterion for the former Smelter Site in
Everett. As indicated in the Revised TCLP Criterion Workplan dated May 22, 1996,
Hydrometrics was unable to increase the number of samples with total lead
concentrations exceeding 1,798 ppm from samples previously archived.

Asarco and Ecology agreed to proceed with a TCLP arsenic criterion while the
lead criterion would be further investigated. While samples were submitted for the TCLP
arsenic criterion, Hydrometrics had four of the samples with the highest lead
concentrations (993 to 1798 ppm) from XRF analysis analyzed for total and TCLP lead.
Laboratory results indicate that the highest TCLP lead concentration was 0.64 ppm. The
results can be found in the laboratory reports submitted for the TCLP arsenic criterion
dated July 12, 1996. Other TCLP lead analyses include four samples from the 1995
Remedial Investigation (RI) report. Total lead concentrations ranged from 983 to 2,804
ppm and the highest TCLP result was 0.2 ppm.

Based on existing data for TCLP lead analyses, Hydrometrics attempted to collect
samples with total lead concentrations exceeding 3,000 ppm o complete a TCLP lead
criterion. XRF analyses performed on ten samples recently collected indicate that total
lead concentrations ranged from 1,106 ppm to 3,190 ppm. Because these samples did not
contain total lead concentrations significantly above 3,000 ppm, TCLP analyses were not
performed.

4&%&%%9&?&%33{3‘ gc P.O.Box 1677 Tacoma, WA 88401  (206) 756-0201 Fa.x: (206) 756-0250
INFORMATION CENTER (206) 756-5436 FAX (206) 756-7414



Page 2

The following lists maximum lead concentrations greater than 2,000 ppm for all
sample locations within the fenced area. The maximum arsenic concentrations are listed
as well for comparison.

Samole Locati Lead ( : e s

S2 2,330 952
S3 8,870 4,700
S4 2,490 10,500
S5 2,150 6,890
S22 2,540 4,230
S111 11,000 727,000
S112 2,061 143,600

Asarco believes that no further work is warranted for a TCLP lead criterion due to
the following:

e The difficulty in obtaining samples with lead concentrations greater than 3,000 ppm.

o Generally, soils in the smelter area contain higher concentrations of arsenic than lead.

» Existing data indicate total lead concentrations of less than 3,000 ppm do not exceed
the TCLP lead standard of 5 ppm while the TCLP arsenic criterion has estim.ated that
total arsenic concentrations at 3,000 ppm may exceed the TCLP arsenic standard of 5

If you have any questions regarding the data contained in this letter, pleasé call
Steve Thompson of Hydrometrics at (206) 572-5481.

Very truly yours,

ASARCO Ir?porated

Thomas L. Aldrich

cc: Polly McNeill, Heller, Ehrman, White, and McAuliffe - Seattle
Mike Thorp, Heller, Ehrman, White, and McAuliffe - Tacoma
Steve Thompson, Hydrometrics - Tacoma

400\h\word\tclpplnd.doc



ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT
Tacoma

Everett, WA Property - Technical Services (Project 5005) )

Batch No: L961150

L961150-1 30-DEC-95 EVT-9512-913 TCLP AS 1.8 Ppm T 21-JUK-96 6010
L961150-2 30-DEC-95 EVT-9512-920 TCLP‘ AS .61 ppm 7 21-JUN-96 6010
L961150-3  30-DEC-95  EVT-9512-927 fCLP AS 148 ppm T 21-JUK-96 6010
L961150-4 30-DEC-95  EVI-9512-932 Tcep AS .29 ppm JIT 21-JUN-96 6010
L961150-5 30-DEC-95 EVT-9512-903 TCLP AS . 1.1 Ppm N R) 21-JUN-96 6010
L961150-6 30-DEC-95 EVT-9512-910 TCLP AS .45 ppm T 21-JUN-96 6010
L961150-7 30-DEC-95 EVT-9512-918 TCLP AS 73 Ppm T 21-JUN-96 6010
) PB .26 T 21-JUN-96 6010

1L961150-8 30-DEC-95  EVT-9512-915 TCLP AS .51 ppm JIT 21-JUN-96 6010
L961150-9 30-DEC-95 EVT-9512-929 TcLe AS 1.3 Ppm T 21-JUN-96 6010
L961150-10 30-DEC-95 EVT-9512-939 TCLP AS 1.5 pPpm T 21-JUN-96 6010
L961150-11 30-DEC-95 EVT-9512-928 TCcLp - AS 1.0 ppm JIT 21-JUN-96 6010
PB .64 ' T 21-JUN-96 6010

L961150-12 30-DEC-95 EVT-9512-917 TCLP AS 2.2 ppm JIT 21-JUK-96 6010
P8 .32 JIT 21-JUN-96 6010

L961150-13 30-DEC-95 EVT-9512-933 1CLP AS 3.9 ppm T 21-JUN-96 6010
L961150-14 30-DEC-95 514 PILCHUCK TeLP' AS 2.1 ppm JIT 21-JUN-96 6010
L961150-15 30-DEC-95  EVT-9512-914 TCLP . AS 2.5 ppm T 21-JUN-96 6010
L961150-16 30-0EC'9S EVT-9512-930 TCLP AS 2.1 ppm JIT 21-JUN-96 6010
L961150-17 30-DEC-95 EVT-9302-202 TCLP AS 3.7 ppm T 21-JUN-96 6010
L961150-18 30-DEC-95 EVT-9512-905 TCLP AS 5.3 ppm JIT 21-JUuN-96 6010

. Page 1




— ;

el o Tacoma

Everett, WA Property - Technical Services (Project 5005)

Batch No: L961149

L961149-19 30-DEC-95 EVT-9512-908 AS 3616 ppm Jar 24-JUN-96 6010
L961149-20 30-DEC-95 520 E.MARINE DRIVE ! AS 3666 ppm T 24-JUN-96 6010
L9611649-21 30-DEC-95 EVT-9512-924 AS k666 ppm JJT 24-JUN-96 6010

PB 1431 ppm T 24-JUN-96 6010
L961149-22 30-DEC-95 EVT-9512-925 AS 3849 ppm JJT 24-JUN-96 6010

- Page ¢



ASARCO TECHNICAL SERVICES CENTER

ANALYTICAL DATA REPORT

Tacoma

Everett, WA Property - Technical Services (Project 5005)

Batch No: 1961149

L961149-1
L961149-2
L961149-3
L961149-4
L961149-5
L961149-6
L961149-7

L961149-8
L961149-9
L961149-10
L961149-11

L961149-12

L961149-13
L961149-14
L961149-15
L961149-16
L961149-17
L961149-18

30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95

30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95

30-DEC-95

30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95
30-DEC-95

EVT-9512-913
EVT-9512-920
EVT-9512-927
EVT-9512-932
EVT-9512-903
EVT-9512-910
EVT-9512-918

EVT-9512-915

EVT-9512-929
EVT-9512-939
EVT-9512-928

EVT-9512-917

EVT-9512-933
514 PILCHUCK
EVT-9512-914
EVT-9512-930
EVT-9302-202
EVT-9512-905

AS
AS
AS
AS
AS
.AS

AS
P8

AS
AS
AS
AS
P8
PB
AS
AS '
AS
AS
AS
AS

Page 1

1469
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1285
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1649
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1814

1584
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T
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T
T

T
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T
T
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24-JUN-96

24-JUN-96
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. ASARCO TECHNICA.VICES CENTER .

ANALYTICAL DATA REPORT
Tacoma

Everett, WA Property - Technical Services (Project 5005)

Batch No: L961150 '

L961150-19 30-DEC-95  EVI-9512-908 TCLP ' As 3.1 ppm WT 21-JUN-96 6010
L961150-20 30-DEC-95 520 E.MARINE DRIVE TCLP AS 13. ppm . T 21-JUN-96 6010
L961150-21 30-DEC-95  EVI-9512-924 TCLP AS 17 ppm T 21-JUN-96 6010
P8 .43 T 21-JUN-96 6010

ppm 3T 21-JUN-96 6010

1961150-22 30-DEC-95 EVT-9512-925 TCLP AS 4.1

foer 4 s
/Revueuer/

Page 2



‘ Smelter Area Investigation Report

APPENDIX G

Summary Findings of Previous Investigations
and the Recent Smelter Area Investigation

J:\.5377\SM ELTER\SMELTER.RPT October 6, 1998



Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description (mg/Kp) __(mg/Kp)

APA 9.0 S-92 Silty fine sand 253 -

APA surface S-111 Topsoil, fill material, brown medium 205 -
sand, silt organic material

APA 0.5 S-111 As above 4,100 --

APA 1.0 S-111 Multi-colored smelter debris (white, red, 727,000 -
gray), brick chips, mortar

APA 2.0 S-111 White crystalline material, strong odor 430,000 -

APA 3.0 S-111 Brick material, medium sand, silt, brown, . 622,500 -
white specks

APA 4.0 S-111 As above 150,000 -

APA 7.0 S-111 Light grey silt, fine sand, small gravel, 19,140 -
dense

APA 9.0 S-111 Light gray silt, very dense, small gravel 11,950 --

APA 11.0 S-111 As above 1,800 -

APA surface S-112 Brown to black organic material, sandy, 1,510 --
some small gravel

APA 0.5 S-112 Silty, red (brick color), little clays, some 143,600 --
oxidation

APA 1.0 S-112 Brown silty sand, some red, some 143,500 --
oxidation

APA 2.0 S-112 Red silty (brick), some oxidation, little 83,600 --
clays :

APA 3.0 S-112 Sandy silt, red, some oxidation 34,950 -

APA 4.0 S-112 Brown sandy silt (brick chips) & had 1 20,550 --
foot void

APA surface S-113 Topsoil, organic material (brick chips), 26,550 --
sandy

APA 0.5 S-113 Brown sandy silt, brick chips, small slag 38,650 --

APA 1.0 S-113 Brownish-red silts with brick chips 30,150 -

APA 2.0 S-113 Brownish-red silts, small gravels, small 25,540 -
slag

APA 3.0 S-113 Black silty sand, small gravels 9,060 -

APA 4.0 S-113 Tan sandy silt, small gravels 2,620 --

APA 6.0 S-113 Brown silt with black (organic?) 13,030 --
streaking

APA 7.0 S-113 Light gray silt with light brown 4,795 --
marbling, moist

APA 9.0 S-113 Very dense, light grey silt, with gravels, 864 --
slightly moist

APA 11.0 S-113 Dense, light gfa_v, sandy silt with 389 -
occasional gravel. Moist

APA 13.0 S-113 As above with sandy silt lens at 13', 346 --

J\SITASMELTER\TABLE-son2 wpd
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Keg) (mg/Kg)
APA SAIC-846 3,170 --
APA 20 S-46 Topsoil, some gravel, brick 3,400 --
APA SAIC-546 3,120 --
APA 30 S-46 Topsoil, black clay, brick 3,300 --
APA SAIC-S46 2,440 --
APA 40 S-46 Topsoil, black clay 900 --
APA 6.0 S-46 Tan sand, silt, gravel, some clay 900 -
APA 7.0 S-46 Moist, light gray, gravelly sandy silt 603 --
APA 9.0 S-46 As above 1,052 --
APA 11.0 S-46 Slightly moist, light gray silt with 512 --
occasional fine gravel
APA 13.0 S-46 Dry, as above 134 -
APA 15.0 S-46 As above with coarse gravels 133 --
APA surface S-47 Top soil, sandy, organic material, brick 2,580 -
pieces
APA SAIC-S47 | 0.0-2.0" 3,880 --
At 0.5 S-47 Topsoil, sandy, organic material 3,420 --
APA SAIC-547 4,080 --
APA 1.0 S-47 Gravel, sandy, little silt 4,980 -
APA SAIC-S47 5,380 -
APA 2.0. S-47 Brown sand, gravelly, little silt, some 2,890 --
brick
APA SAIC-S47 5,130 -
APA 3.0 S-47 Brown sand, silty, black clay lenses, 1.660 -
trace gravel
' APA SAIC-$47 2,150 -
APA 4.0 S-47 Tan sand, clayey, little gravel, oxidation 1,630 --
staining
APA 6.0 S-47 Light gray sand, si'::. clay lerses, some 1,670 --
organic material
~ APA 7.0 S-47 Light grey silt, very dense, small gravel 466 --
APA 11.0 S-47 Light grey silt, gravel 642 --
APA Surface S-92 Black sandy silt, roots and grass 2,569 --
APA 0.5 S-92 Brown fine-medium sand with brick 29,000 --
fragments
APA 1.0 S-92 Brown silt. fine sand 7,534 --
APA 2.0 S-92 Light brown silt 3,215 --
APA 3.0 S-92 As above 3,681 -
APA 4.0 S-92 Light brown sand 1,780 --
APA 6.0 S-92 Grey brown fine sand 753 -
APA 7.0 S-92 Grey fine sand 435 -

J\S37NSMELTER\TABLE-son2.wpd
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. Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
APA 1.0 S-13 Bricks 14,000 -
APA SAIC-S13 9.150 --
APA 2.0 S-13 Smelter debris/bricks 4,500 -
APA SAIC-S13 6,100 --
APA 3.0 S-13 Bricks 11,200 --
APA ' SAIC-S13 2,620 --
APA 4.0 S-13 Smelter debris - till interface 6,500 -
APA 6.0 S-13 Slightly moist, gray silt with occasional 1,100 -
gravel
APA 7.0 S-13 As above 214 --
APA 9.0 S-13 Dry as above 717 --
APA 11.0 S-13 Two inch sand lens at 11'. Dry, gray silt 313 --
APA 13.0 S-13 Dry gray silt, with occasional well 409 --
rounded gravel
APA 15.0 S-13 Moist sandy gray silt, some silty sand, 490 --
lenses
APA surface S-15 Organic material, sandy, crushed gravel 103 --
. APA SAIC-S15 | 0.0-2.0" 50 --
APA 0.5-0.75 S-15 Brown silty sand 230 -
APA 1.0 S-15 Brown silty sand, brick material 870 --
APA SAIC-S15 577 -
APA 20 S-15 Brown silty clay, small gravels 1,670 --
APA SAIC-S15 2,650 --
APA 3.0 S-15 Brown silty/very little clay, wet 1,780 -
APA SAIC-S15 44,700
APA 4.0 S-15 Tan silty clay, hit top of flume? Hard, 650 --
pipe? Sized off and had 1 foot void
APA 6.0 S-15 Tan, silty clay 3,040 -
APA 7.0 S-15 Moist, light gray silt with occasional 1,074 -
gravel
APA 9.0 S-15 As above 293 -
APA 11.0 S-15 Sandy silt lens 10.7 to 11'. Light gray 526 -
silt with occasional coarse gravel
APA 13.0 S-15 Dry, light gray silt with occasional 123 --
' coarse gravel
APA 15.0 S-15 As above 258 -
APA surface S-46 Topsoil, piece of brick 1,600 --
APA SAIC-S46 | 0.0-2.0" 1,860 -
‘ APA 0.5 S-46 Brown silt, sandy, gravelly 1,600 --
APA SAIC-S46 2,590 --
APA 1.0 S-46 Topsoil, piece of brick 2,100 --

JASITNSMELTER\TABLE-son2, wpd
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
APA 0.0-1.5 EV-4-S 16 12
APA 1.5-3.0 EV-4-S 7 11
APA 4.4-6.0 EV-4-S 3 4
APA 9.0-10.5 EV-4-S 14 8
APA 17.0-17.0 EV-4-S 138 140
APA 24.0-25.5 EV-4-S 4 7
APA 55.5-57.5 EV-4-S S ]
APA 00-0.5 EV-10 Road base fill S5 -
APA 20-28 EV-10 Silty sand. Half inch brick layer 1,660 --
APA 28-35 EV-10 Fine sand & silt. Moist 7.660 -
APA 5.0-55 EV-10 Sandy silt. Moist 773 -
APA 10.0-10.5 EV-10 Silty sand. Moist 1,728 -
APA 10.5-11.0 EV-10 As above 280 --
APA 00-05 EV-11 Road base fill 37 --
APA 2.0-3.5 EV-11 Sandy silt 77 -
APA 50-6.5 EV-11 Sandy silt. Moist 3,112 --
APA 100-11.5 EV-11 As above 748 -
APA 125-135 EV-11 As above. Slightly moist 364 --
APA 0.0-0.5 EV-12 Road base fill 49 -
APA 20-35 EV-12 Sandy silt. Moist 56 --
APA 5.0-6.5 EV-12 Sandy silt. Coarse sand lens at 6.25". 776 --
Moist
_APA | 10.5-115 EV-12 Silty sand. Moist 187 --
APA | . 125-13.5 EV-12 Silty sand. Slightly moist 60 --
.. APA surface” S-8 Topsoil 10,800 -
_ APA SAIC-S8 | 0.0-2.0" 917 -
. APA 0.5 S-8 Brown silt, sandy, gravelly 6.700 --
APA 1.0 S-8 As above 5,200 -
APA 20 S-8 Grey silt, clayey. dark organic material 18,000 --
APA 3.0 S-8 Grey silt, clayey, oxidation spots. Hit 1,500 -
water at 2.5'
APA 4.0 S-8 Gray silt, clayey, some gravel 1,400 --
APA 6.0 S-8 Gray silt, clayey, dense. Till first 1,000 --
encountered at 5'8"
APA 7.0 S-8 As above 129 --
APA surface S-13 Top soil 1,400 --
APA SAIC-S13 | 0.0-2.0" 1,350 --
APA 0.5 S-13 Smelter debris 1,600 -
APA SAIC-S13 1,500 --
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description ("‘E/KE) (mE/KEZ ‘

slightly moist
APA 15.0 S-113 Dry, dense, light gray silt with 282 --

occasional gravel
APA 0.0-1.0 SA-6 Silty loam 3,633 304
APA 1.0-2.0 SA-6 1.0-1.5' Silty loam 39,777 1327

1.5-2.0' Brick
APA 2.0-3.0 SA-6 Smelter debris 40,938 41
APA 3.0-4.0 SA-6 Smelter debris 33,201 20
APA 4.0-5.0 SA-6 Silty sand 7,903 215
APA 5.0-6.0 SA-6 Silty sand 1,260 10
APA 6.0-7.0 SA-6 Silty sand -- --
APA 7.5-9.0 SA-6 Silty sand 2,761 10
APA 0.0-1.0 SA-7 Silty loam 19,122 486
APA 1.0-2.0 SA-7 Smelter debris; trace brick fragments 38,751 563
APA 2.0-3.0 SA-7 Sandy silt 14,277 10
APA 3.0-4.0 SA-7 Sandy silt 7,476 10
APA 4.0-5.0 SA-7 Sandy silt 5,245 10
APA 5.0-6.0 SA-7 Sandy silt 1,348 10
APA 7.5-9.0 SA-7 Gravelly silty sand 402 10
APA 10.0-11.0 SA-7 Gravelly silty sand 258 10
APA 0.0-1.0 SA-8 Silty gravelly sand 1,208 199
APA 1.0-2.0 SA-8 Silty gravelly sand 111 12
APA 2.0-3.0 SA-8 Gravelly silty sand 79 10
APA 3.0-4.0 SA-8 Gravelly silty sand 42 10
APA 4-0-5.0 SA-8 Sandy silt 752 10
APA 0.0-1.0 SA-9 Silty sand 798 473
APA 1.0-2.0 SA-9 Silty sand 813 625
APA 2.0-3.0 SA-9 Silty sand 1,078 436
APA 3.0-4.0 SA-9 Silty sand 1,189 221
APA 4-0-5.0 SA-9 Silty sand 51 11
APA 0.0-1.0 SA-10 Silty loam 312 113
APA 1.0-2.0 SA-10 Silty sand 10 10
APA 2.0-3.0 SA-10 Silty sand 70 10
APA 3.0-4.0 SA-10 Silty sand 10 10
APA 4-0-5.0 SA-10 Silty sand 14 10
APA 0.0-1.0 SA-11 Sandy loam 258 101
APA 1.0-2.0 SA-11 Silty sand 231 10
APA 2.0-3.0 SA-11 Silty sand 10 11
APA 3.0-4.0 SA-11 Silty sand 10 10
APA 4-0-5.0 SA-11 Sandy silt 10 12
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg_/Kg) (mg/Kg)
APA 0.0-1.0 SA-12 Silty sand 968 604
APA 1.0-2.0 SA-12 Gravelly sand and silt 125 52
APA 2.0-3.0 SA-12 Gravelly sand and silt 14 11
APA 3.0-40 SA-12 Gravelly sand and silt 10 10
APA 4-0-5.0 SA-12 Gravelly sand and silt 10 13
AVA 0.0-1.0 SA-25 0.0-0.5" Asphalt 249 36
0.5-1.0" Gravelly sand
APA 1.0-2.0 SA-25 Gravelly sand 429 43
APA 2.0-3.0 SA-25 Silty sand 122 10
APA 3.0-40 SA-25 Silty sand 10 10
APA 4.0-5.0 SA-25 Silty sand 140 12
APA 0.0-1.0 SA-26 228 72
APA 1.0-2.0 SA-26 1.105 237
APA 2.0-3.0 SA-26 390 10
APA 3.0-4.0 SA-26 54 10
APA 4.0-5.0 SA-26 101 10
APA surface SAIC-59 1,030 --
APA 0.5 SAIC-S9 7,210 -
APA 1.0 SAIC-S9 6,170 -
APA 20 SAIC-S9 3,300 --
APA - 3.0 SAIC-59 1,080 --
APA surface SAIC-S10 194 -
APA 0.5 SAIC-S10 32 -
- APA 1.0 SAIC-S10 34 -
- APA 20 SAIC-S10 147 -
APA 3.0 SAIC-S10 25 -
- APA surface SAIC-S11 114 -
~ APA 0.5 SAIC-S11 | 130 -
APA 1.0 SAIC-SI1 355 -
APA 2.0 SAIC-S11 192 --
APA 3.0 SAIC-S11 336 -
APA surface SAIC-S12 38 -
APA 0.5 SAIC-S12 412 -
APA 1.0 SAIC-S12 266 --
APA 20 SAIC-S12 255 -
APA 3.0 SAIC-S12 758 .
APA surface SAIC-S14 833 -
APA 0.5 SAIC-S14 2,190 -
APA 1.0 SAIC-S14 3,330 -
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
APA 2.0 SAIC-S14 6.490 -
APA 3.0 SAIC-S14 2,410 --
APA 0.5 SAIC-S15 313 -
APA surface SAIC-S16 235 220
APA surface SAIC-S17 235 -
APA 0.5 SAIC-S17 241 --
APA 1.0 SAIC-S17 366 -
APA 20 SAIC-S17 976 -
APA 3.0 SAIC-S17 1.190 --
APA surface SAIC-S18 131 190
APA surface SAIC-S43 239 -
APA 0.5 SAIC-S43 231 -
APA 1.0 SAIC-S43 528 --
APA 2.0 SAIC-S43 104 -
APA 3.0 SAIC-S43 13 -
APA surface SAIC-S44 341 209
APA surface SAIC-S45 7,450 -
APA 10 SAIC-S45 13,700 --
APA 2.0 SAIC-S45 4,730 --
APA 3.0 SAIC-S45 1,940 --
APA surface SAIC-549 2,010 233
APA surface SS-5 541 480
APA surface SS-6 131 34
APA surface SS-9 182 87
APA 0.0-1.0 TP-4 Sandy loam 565 152
APA 1.0-2.0 TP-4 Smelter debris; occasional brick debris 1,981 144
APA 2.0-3.0 TP-4 Smelter debris; abundant brick debris 8,799 533
APA 3.0-40 TP-4 3.0-3.5' Smelter debris; abundant brick 32,918 468

debris

3.5-4.0' Sand
APA 5.0-60 - TP-4 Sand and silt 1,600 16
APA 6.0-7.0 TP-4 Sandy silt 225 10
APA 8.0-9.0 TP-4 Sand'y silt 219 10
APA 10.0-11.0 TP-4 Sandy silt 206 10
APA 4-0-5.0 TP-4 4.0-4.5" Sand 4,724 30

4.5-5.0' Sand and silt
APA 0.0-1.0 TP-5 Sandy loam 1,161 473
APA 1.0-2.0 TP-5 Smelter debris; abundant red brick 5,370 92

fragments
APA 2.0-3.0 TP-5 Gravelly silt and sand 2,777 34
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg) |
APA 3.0-4.0 TP-5 Silt and sand 827 13
APA 4-0-5.0 TP-5 Silt and sand 502 10
APA 0.0-1.0 TP-6A Smelter debris; rounded brick fragments 4373 289
APA 1.0-2.0 TP-6A Smelter debris; mortared brick layer 12,487 458
~PA 2.0-3.0 TP-6A Silty sand 9.726 38
_.--.PA 3.0-4.0 TP-6A Silty sand 9,252 29
APA 5.0-6.0 TP-6A Silt and sand 3,235 10
APA 6.0-7.0 TP-6A Sandy silt 353 10
APA 8.0-9.0 TP-6A Sandy silt 706 10
APA 10.0-11.0 TP-6A Sandy silt 412 10
APA 12.0-13.0 TP-6A Silt 249 10
APA 4-0-5.0 TP-6A Silt and sand 4,305 10
APA 0.0-1.0 TP-6B Silty loam 9,388 544
APA 1.0-2.0 TP-6B Smelter debris; intact brick floor 14,223 505
APA 2.0-3.0 TP-6B Silty sand 13,985 10
APA 3.0-4.0 TP-6B Silty sand 13,537 14
APA 5.0-6.0 TP-6B Silt and sand 2,740 10
APA 4-0-5.0 TP-6B Silt and sand 5,497 10
APA 0.0-1.0 TP-7 Sandy loam 2,220 323
APA 1.0-2.0 TP-7 Smelter debris; red brick fragments 8,771 594
APA 2.0-3.0 TP-7 Smelter debris; red brick fragments 9,935 415
APA 3.0-4.0 TP-7 Silty sand and gravel 10,644 47
APA 5.0-6.0 TP-7 Silty sand 2,952 12
" APA 6.0-7.0 TP-7 Silty sand 684 10
APA 8.0-9.0 TP-7 Silty sand 1698 10
APA 10.0-11.0 TP-7 Silty sand 541 10
APA 4-0-5.0 TP-7 Silty sand and gravel 6,586 10
APA 0.0-1.0 B Smelter debris; red brick fragments 3,738 625
APA 1.0-2.0 -8 Smelter debr.s; red brick fragments 2,797 413
“APA 2.0-3.0 TP-8 Smelter debris; abundant brick 4,619 309
fragments
APA 3.0-4.0 TP-8 Smelter debris; abundant brick 7,237 200
fragments
APA 4.0-5.0 TP-8 Sandy silt 4,669 17
APA 5.0-6.0 TP-8 Gravelly sand 564 11
APA 0.0-1.0 TP-9 Smelter debris; red brick fragments 33,665 947
APA 1.0-2.0 TP-9 Smelter debris; black wood fragments 10,503 795
APA 2.0-3.0 TP-9 Smelter debris; black wood fragments 5,668 672
APA 3.0-4.0 TP-9 Silty sand and gravel 7,821 16
APA 5.0-6.0 TP-9 Silty and sand 535 14
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mp/Kp)
APA 4-0-5.0 TP-9 Silty sand and gravel 1,564 14
BFA surface B-1 Topsoil, root material 24 --
BFA 0.0-1.0 B-1 24 40
BFA 2.0 B-1 Topsoil, organic, rich, root material, 10 -
silty clay
BFA 2.0-3.0 B-1 10 16
BFA 4.0 B-1 Sandy silt, some pebbles, grayish- 2 --
brown
BFA 4.0-5.0 B-1 7 4
BFA 6.0 B-1 Sandy silt, pebbles, gray-brown 3 --
BFA 6.0-7.0 B-1 3 4
BFA 8.0-9.0 B-1 2 5
BFA 9.0 B-1 Glacial till, silt, rounded pebbles, sandy. 2 --
Tan weathered granites (could still be
fill material)
BFA 10.0-11.0 B-1 6 7
BFA 11.0 B-1 Gravelly silt, moist 6 -
BFA 12.0-13.0 B-1 6 7
BFA 13.0 B-1 Gravelly silt, pebbles, tan, little sand 6 --
BFA 14.0-15.0 B-1 3 5
BFA 15.0 B-1 Gravelly silt, oxidation stains near base 4 -
BFA 20.0-21.0 B-1 4 4
BFA 0.0-2.0 B-3 Silt - light brown: with very fine sand, 49 --
root mass: dry
BFA 2.0-35 B-3 Sandy silt - light brown; red brick 1,059 -
fragments, oxidation and moitled
throughout, green precipitate
BFA 50-6.5 B-3 Sandy silt - light brown, very fine 117 --
grained sand
BFA 10-10.5 B-3 Sandy silt - light brown; sandy clay 31 --
lens. Moist
BFA 15-15.25 B-3 Sandy gravel - grey. Wet --
BFA 0.0-0.2 B-4 9 76
BFA 2.0-6.5 B-4 20 60
BFA 7.5-9.0 B-4 7 19
BFA 10.0-10.5 B-4 3 238
BFA 15.0-15.5 B-4 2 22
BFA 0.0-2.0 B-5 Silty sand - light brown, abundant root 18 --
mass. Dry
BFA 20-30 B-5 Sandy silt. Dry 3 -
BFA 50-5.5 B-5 As above 4 -
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
BFA 10.0-10.75 B-5 As above 5 --
BFA 15-16 B-5 Sand. Moist 3 --
BFA surface B-6 Silty sand - light brown, abundant root 25 -
mass. Dry
BFA 20-35 B-6 Silt - light brown. Moist 3 -
BFA 50-55 B-6 As above 4 -
BFA 10.0-11.0 B-6 Silt with gravel and sand 2 --
BFA 15-155 B-6 Siity sand. Moist 4 --
BFA 1.0-2.5 EV-3-S 288 66
BFA 4.0-5.5 EV-3-S 248 44
BFA 8.5-10.0 EV-3-S 212
BFA 10.0-11.5 EV-3-S 34 4
BFA 14.5-16.8 EV-3.-S 83 7
BFA 24,0-25.5 EV-3-S 66
BFA 34.0-35.5 EV-3-§ 14 6
BFA 44.0-45.5 EV-3.S 5 3
BFA 49.0-50.5 EV-3-S 3 6
BFA 0.0-0.5 EV-13 Road base fill 487 -
BFA 20-35 EV-13 Silty sand. Moist 11,810 --
BFA 50-55 EV-13 As above 2,785 --
BFA 55-6.5 EV-13 As above 1,831 --
BFA 10.0-11.5 EV-13 Silty sand. Slightly moist 2,259 --
BFA 0.0-0.5 EV-14 Road base 53 --
""BFA 2.0-35 EV-14 Sandy silt. Slightly moist 24 --
' 'BFA 5.0-6.5 EV-14 | Asabove 4 .
BFA | 100-115 EV-14 | Asabove 20 -
"BFA | 0.0-10 SA-5 Silty loam 4.677 942
BFA 1.0-2.0 S--5 Intact brick stru ture §08 115
BFA 2.0-3.0 SA-3 As above 47 14
BFA 3.0-4.0 SA-S As above 60 14
BFA 4.0-5.0 SA-5 As above 11 15
BFA 5.0-6.0 SA-S As above 35 17
BFA 8.0-9.0 SA-5 Silty sand 317 10
BFA 11.0-12.0 SA-S Silty sand 280 10
BFA 14.0-15.0 SA-S Silty sand 61 13
BFA 0.0-1.0 SA-23 0.0-0.7' Silty loam 25 211
0.7-1.0' Silty sand
BFA 1.0-2.0 SA-23 Silty sand 12 28
BFA 2.0-3.0 SA-23 Silty sand 10 19
BFA 3.0-4.0 SA-23 Silty sand 12 82
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description (mg/l_(g) @g/Kg!
BFA 4-0-5.0 SA-23 Silty sand 10 36
BFA 0.0-1.0 SA-24 Asphalt and gravel 18 20
BFA 1.0-2.0 SA-24 Gravelly sand 10 10
BFA 2.0-3.0 SA-24 Sandy silt 36 63
BFA 3.0-4.0 SA-24 Sandy silt 10 10
BFA 4.0-5.0 SA-24 Sandy silt 10 17
BFA surface SAlL-SS-1 | Surface Sample 18 35
BFA surface SAI-SS-2 | Surface Sample 82 364
BFA surface SAI-SS-3 | Surface Sample 15 14
BFA surface SAI-SS-4 | Surface Sample 64 65
BFA surface SAI-SS-5 | Surface Sample 65 329
BFA surface SAIC-S48 791 -
BFA 0.5 SAIC-S48 584 -
BFA 1.0 SAIC-S48 780 --
BFA 2.0 SAIC-S48 49 .-
BFA 3.0 SAIC-S48 97 -
BFA surface SAIC-S60 23 666
BFA surface SAIC-S61 80 4540
BFA 0.0-2.0 SAIC-S69 67 --
BFA 0.5 SAIC-S69 121 --
BFA 1.0 SAIC-S69 41 --
BFA 2.0 SAIC-S69 4 -
BFA 3.0 SAIC-S69 4 -
BFA surface . SAIC-S70 51 217
BFA surface SAIC-S71 333 630
BFA surface SAIC-S8t 54 67
BFA surface SAIC-S82 55 89
BFA surface SS-8 345 209
BFA Té6-1 A Horizon 24 311
BFA T6-2 B Horizon 42 834
BFA T6-3 C Horizon 5 189
BFA T7-2 B Horizon 1,050 130
BFA T7-2 A Horizon 931 461
BFA T7-3 C Horizon 468 121
BFA 0.0-0.5 TB-1 Asphalt 18 20
BFA 2.0-35 TB-1 Silt 46 27
BFA 5.0-6.5 TB-1 Silt 48 417
BFA 10.0-11.5 TB-1 Gravelly sandy silt 695 63
BFA 15.0-16.5 TB-1 Silty gravelly sand 455 13
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Ke) (mg/Kg)
BFA 20.0-21.5 TB-1 Sand and gravel 197 12
BFA 25.0-26.5 TB-1 Sand 201 10
BFA 30.0-31.5 TB-1 Silt 120 10
BFA 35.0-36.5 TB-1 Sand 76 10
FSA surface EV-2-S Brown fine coarse sand, some silt, some 660 -
brick
FSA 1.0 EV-2-S As above 117 -
FSA 2.0 EV-2-S As above, with fragments of brick & 1,090 -
slag
FSA 3.0 EV-2-S 6" as above with increased white & 1,687 --
green oxidation
FSA 11.0 EV-2-§ Light brown/grey silt 7 -
FSA surface S-27 Topsoil, organic material, sandy 390 --
FSA SAIC-S27 | 0.0-2.0" 2,600 --
FSA 0.5 S-27 Brown silty sand, brick chips, small 3,510 --
gravel
FSA SAIC-S27 2,090 --
FSA 1.0 S-27 Tan sandy silt, small gravel 4,620 --
FSA SAIC-S27 3,010 --
FSA 2.0 S-27 Brown silty sand, brick chips, black 5,306 --
stains
FSA SAIC-827 930 -
FSA 3.0 S-27 Tan, silty sand, oxidized, small gravels 660 --
FSA SAIC-S27 1,880 -
" FSA 4.0 S-27 Tan, silty sand, oxidized 2,530 -
_FSA 6.0 S-27 Tan silty sand 2,480 --
_FSA 7.0 S-27 Light grey silt, soft, moist, small gravel 1,773 --
FSA 9.0 S-27 Light grey silt, very dense, small gravel 1,355 --
(till started at 8.0')
~ FSA surface S-28 Topsoil, organic matter, sandy, red 3,010 --
brick chips
FSA SAIC-S28 | 0.0-2.0" 1,190 -
FSA 0.5 S-28 Brown silty sand, red brick, small 5,620 --
gravels
FSA SAIC-S28 1,800 -
FSA 1.0 S-28 Brown red, white silty sand with brick 14,740 --
chips, smelter debris
FSA SAIC-S28 4,810 --
FSA 2.0 S-28 Brown silty sand, red brick smelter 16,840 --
debris
FSA SAIC-S28 6,230 -
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description (mg/Kg) (mg/Kg) ‘
FSA 3.0 S-28 Tan, silty sand, small gravels 7,030 -
FSA SAIC-S28 6,020 --
FSA 4.0 S-28 As above. Wet 7,480 --
FSA 6.0 S-28 Tan silty sand, wet. Till started at 4.8' 6,240 -
FSA 6.0 S-34 Slightly moist light brown silt with 118 --

occasional gravels
FSA 4.0 S-36 Moist, light brown silt with small gravel 3,260 --

and 5% brick fragments
FSA 6.0 S-36 Moist light brown silt with gravel and 775 --

brick fragments. Moist light gray silt at

6.5' with small gravel and no brick
FSA 4.0 S-37 Moist, light gray silt, dense with gravel 18 --
FSA 6.0 S-37 As above 5 --
FSA surface S-72 Topsoil, organic - rich 295 --
FSA SAIC-S72 | 0.0-2.0" 891 --
FSA 0.5 S-72 As above 380 -
FSA SAIC-S72 1,140 --
FSA 1.0 S-72 Brown sand, silty, organic - rich 1,300 --
FSA SAIC-S72 5,360 --
FSA 2.0 S-72 Brown sand, silty, plus grey material 8,000 --
FSA 3.0 S-72 Light brown sand, silty, brick 21,200 -

fragments, grey material

SAIC-S§72 53,100

FSA 4.0 S-72 Light brown sand, clayey, oxidation 5,400 --

rust spots
FSA 6.0 S-72 Grey. silt, sandy, clayey, pebbles 1,700 --
FSA 7.0 S-72 Light grey silt, very dense, small gravel 489 --
FSA 9.0 S-72 Light grey silt, very dense, dry, small 263 -

gravel
FSA 0.0-1.0 SA-13 Sandy silt 846 281
FSA 1.0-2.0 SA-13 Sandy silt 1,024 212
FSA 2.0-3.0 SA-13 Sandy silt 13 12
FSA 3.0-4.0 SA-13 Sandy silt 227 10
FSA 4-0-5.0 SA-13 Sandy silt 42 10
FSA 0.0-1.0 SA-14 Sandy silt 11 10
FSA 1.0-2.0 SA-14 Silty sand 10 10
FSA 2.0-3.0 SA-14 Silty sand 10 13
FSA 3.0-4.0 SA-14 Silty sand 10 10
FSA 4-0-5.0 SA-14 Silty sand 10 10
FSA 0.0-1.0 SA-15 Silty sand 113 35
FSA 1.0-2.0 SA-15 Silty sand 10 11
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration { Concentration
Area Depth (feet) | Location Description img/Kg) (mg/ng
FSA 2.0-3.0 SA-15 Silty sand 10 10
FSA 3.0-4.0 SA-15 Silty sand 10 10
FSA 4-0-5.0 SA-15 Siity sand 10 10
FSA 0.0-1.0 SA-16 Smelter debris 405 22
F&a 1.0-2.0. SA-16 | Smelter debris 51 10
FSA 2.0-3.0 SA-16 Smelter debris 166 23
FSA 3.0-4.0 SA-16 Silty sand 10 10
FSA 4-0-5.0 SA-16 Silty sand 10 10
FSA 0.0-1.0 SA-17 Trace brick fragments 811 239
FSA 1.0-2.0 SA-17 Trace brick fragments 610 103
FSA 2.0-3.0 SA-17 Silty sand 10 10
FSA 3.0-4.0 SA-17 Silty sand 10 10
FSA 4-0-5.0 SA-17 Silty sand 10 10
FSA 0.0-1.0 SA-18 Silty loam 1,798 713
FSA 1.0-2.0 SA-18 Silty sand 288 10
FSA 2.0-3.6 SA-18 Silty sand 18 10
FSA 3.0-4.0 SA-18 Sandy silt 10 10
FSA 4-0-5.0 SA-18 Sandy silt 13 10
FSA surface SAIC-S25 311 --
FSA 0.5 SAIC-S25 146 -
FSA 1.0 SAIC-S25 272 -
- FSA 2.0 SAIC-S25 80 -
..FSA 3.0 SAIC-S25 5 -
.- FSA surface - SAIC-S26 421 -
FSA 0.5 SAIC-S26 800 --
--FSA - 1.0 SAIC-S26 642 --
FSA 2.0 - SAIC-526 80 -
FSA 3.0 SAIC-526 62 -
FSA surface SAIC-SZ9 484 -
FSA 0.5 SAIC-829 935 --
FSA 1.0 SAIC-S29 737 -
FSA 2.0 SAIC-S29 488 -
FSA 3.0 SAIC-829 188 --
FSA surface SAIC-S30 432 --
FSA 0.5 SAIC-S30 203 -
FSA 1.0 SAIC-S30 319 --
FSA 2.0 SAIC-S30 338 --
FSA 3.0 SAIC-S30 43 -
FSA surface SAIC-S33 240 96
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) img/ng
FSA surface SAIC-S34 | 0.0-2.0" Pre-RI sample (no description) 276
FSA 0.5 SAIC-S34 | As above 312 -
FSA 1.0 SAIC-S34 | As above 415 --
FSA 2.0 SAIC-S34 | As above 1,550 --
FSA 3.0 SAIC-S34 | As above 1.160 --
FSA surface SAIC-S35 298 --
FSA 0.5 SAIC-S35 435 -
FSA 1.0 SAIC-S35 239 --
FSA 2.0 SAIC-S35 727 --
FSA 3.0 SAIC-S35 849 --
FSA surface SAIC-S36 | 0.0-2.0"No loginRI 764 --
FSA 0.5 SAIC-S36 1,100 -
FSA 1.0 SAIC-S36 994 -
FSA 2.0 SAIC-S36 1,420 --
FSA 3.0 SAIC-S36 849 -
FSA surface SAIC-S37 | 0.0-2.0" Pre-RI sample: no sample 857 --
description
FSA 0.5 SAIC-S37 1,900 --
FSA 1.0 SAIC-S37 1,550 --
FSA 20 SAIC-S37 328 --
FSA 3.0 SAIC-S37 99 -
FSA surface SS-10 381 257
FSA surface SS-11 4,670 425
FSA surface SS-12 864 864
FSA 0.0-1.0 TP-10-A | Silty loam 473 112
FSA 1.0-2.0 TP-10-A Smelter debris; red brick fragments 2,460 331
FSA 2.0-3.0 TP-10-A Smelter debris; red brick fragments 3,571 445
FSA 3.0-4.0 TP-10-A Smelter debris; red brick fragments 2,399 224
FSA 4.0-5.0 TP-10-A Smelter debris; red brick fragments (flue 12,491 1309
floor)

FSA 5.0-6.0 TP-10-A | Sandy silt 2,209 20
FSA 0.0-1.0 TP-10B Smelter debris; red brick fragments 866 420
FSA 1.0-2.0 TP-10B Smelter debris; red brick fragments 1,356 268
FSA 2.0-3.0 TP-10B Smelter debris; red brick fragments 3,151 284
FSA 3.0-4.0 TP-10B Smelter debris; red brick fragments 3,277 298
FSA 4.0-5.0 TP-10B Smelter debris; red brick fragments 15,433 599
FSA 5.0-6.0 TP-10B Smelter debris; trace red brick frags 6,748 24
FSA 6.0-7.0 TP-10B Silty sand 453 10
FSA §.0-9.0 TP-10B Silty sand 401 10
FSA 10.0-11.0 TP-10B Silty sand 490 10
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
FSA 0.0-1.0 TP-11A Silty loam 3,148 101
FSA 1.0-2.0 TP-11A Smelter debris: trace red brick fragments 4,692 209
FSA 2.0-3.0 TP-11A | Smelterdebris; trace red brick fragments 12,893 558
FSA 3.0-4.0 TP-11A Smelter debris: brick 53.824 186
FSA 4-0-5.0 TP-11A Sand and silt 23,094 22
FSA 0.0-1.0 TP-11B Silty loam 1,722 87
FSA 1.0-2.0 TP-11B Smelter debris; trace red brick 6,869 267
FSA 2.0-3.0 TP-11B Smelter debris; trace red brick 19,691 742
FSA 3.0-4.0 TP-11B Smelter debris; sand and brick 19,937 86
FSA 5.0-6.0 TP-11B Sand and silt 11,897 10
FSA 6.0-7.0 TP-11B Sand 8,408 11
FSA 8.0-9.0 TP-11B Sandy silt 1,450 10
FSA 10.0-11.0 TP-11B Sandy silt 504 10
FSA 12.0-13.5 TP-11B Sandy silt 212 10
FSA 4-0-5.0 TP-11B Sand and silt 36,165 30
NSA surface S-74 Dark brown fine sand‘silt, root 183 --
materials, small gravels
NSA SAIC-S74 | 0.0-2.0" 788 -
NSA 0.3 S-74 As above 231 -
NSA 1.0 S-74 Red brown fine sand/silt, small gravels 230 --
NSA 20 S-74 As above 13 -
NSA 3.0 S-74 As above. Moist 3 --
_NSA 4.0 S-74 Grey fine sand/silt, small gravels, dry 3 --
~ NSA surface S-114 Black/brown topsotil/organic material, 375 --
sandy, small gravels
NSA 5 S-114 As above 290 -
NSA S-114 Brown sandy silt. some oxidation 55 --
NSA 2 S-114 Brown silty sand, small gravels 55 --
NSA 2 S-114 Tan, sandy clay, some oxidation, some 5 --
a water. small gravels
NSA 4.0 S-114 Grey silty/clay, small gravels 7 --
NSA surface S-'15 Topsoil. sandy, some organic material, 675 --
. plastic liner
NSA 0.5 S-115 Brown topsoil, sandy, some organic 725 -
matter
NSA 1.0 S-115 Brown topsoil, sandy, silty, some black 350 --
clay stringers, some pebbles
NSA 2.0 S-115 Tan, sandy clay & silt --
NSA 3.0 S-115 Tan, sandy clay, some oxidation stains --
NSA 4.0 S-115 Grey silty clay, some sand -
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
NSA surface S-116 Brown topsoil, organic material, sandy 350 --
NSA 0.5 S-116 Brown, tan sandy/silt, small gravels 185 --
NSA 1.0 S-116 Brown silty sand 76 --
NSA 2.0 S-116 As above 69 -
NSA 3.0 S-116 Brown silty clay 98 --
NSA 4.0 S-116 Brown, silty, sand. wet 400 --
NSA 0.0-1.0 SA-19 Silty loam 44 84
NSA 1.0-2.0 SA-19 Silty loam 10 11
NSA 2.0-3.0 SA-19 Silty sand 10 12
NSA 3.0-4.0 SA-19 Silty sand 10 10
NSA 4.0-5.0 SA-19 Silty sand 10 10
NSA 0.0-1.0 SA-20 Silty loam 589 1123
NSA 1.0-2.0 SA-20 Silty loam 837 1390
NSA 2.0-3.0 SA-20 Sandy silt 10 13
NSA 3.0-4.0 SA-20 Sandy silt 10 14
NSA 4.0-5.0 SA-20 Sandy silt 10 10
NSA 0.0-1.0 SA-21 Silty loam 275 323
NSA 1.0-2.0 SA-21 Silty loam 331 387
NSA 2.0-3.0 SA-21 Sandy silt with trace brick fragments 290 344
NSA 3.0-4.0 SA-21] Sandy silt with trace brick fragments 104 140
NSA 4.0-5.0 SA-21 Silty sand 10 10
NSA 0.0-1.0 SA-22 0.0-0.5" Asphalt 37 10
0.5-1.0' Sand and gravel

NSA 1.0-2.0 SA-22 Sand and gravel 20 10
NSA 2.0-3.0 SA-22 Sandy silt 20 11
NSA 3.0-4.0 SA-22 Sandy silt 30 50
NSA 4.0-5.0 SA-22 Gravelly silt 10 10
NSA surface SAIC-S62 90 150
NSA surface SAIC-S73 71 .-
NSA 0.5 SAIC-S73 81 --
NSA 1.0 SAIC-S73 85 -
NSA 2.0 SAIC-S73 28 --
NSA 3.0 SAIC-S73 27 --
NSA 4.0 SAIC-S73 3 -
NSA surface SAIC-S75 8,080 386
NSA surface SAIC-576 556 419
NSA surface SAIC-S79 34 72
NSA surface SAIC-S80 40 152
NSA surface SS-13 476 688
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description (mg/Kg) (mg/Kg) ‘
R-529 0.0-0.5 HA-1 91 1221
R-529 0.5-1.0 HA-1 159 3582
R-529 2.0-2.5 HA-1 10 11
R-529 4.0-4.5 Hz-1 10 10
R-529 0.0-0.5 H--2 11 1003
R-529 0.5-1.0 HA-2 11 539
R-529 2.0-2.5 HA-2 21 331
R-529 4.0-4.5 HA-2 52 219
R-529 0.0-0.5 HA-3 16 686
R-529 0.5-1.0 HA-3 16 1049
R-529 2.0-25 HA-3 296 323
R-529 4.0-4.5 HA-3 389 758
R-529 0.0-0.5 HA-4 30 925
R-529 0.5-1.0 HA-4 20 338
R-529 2.0-2.5 HA-4 10 59
R-529 4.0-4.5 HA-4 10 10
R-529 0.0-0.5 HA-3 10 14
R-529 0.5-1.0 HA-5 10 10
R-529 2.0-2.5 HA-5 10 10
R-529 4.0-4.5 HA-5 10 10
R-529 0.0-0.5 HA-6 11 738
R-529 0.5-1.0 HA-6 10 160
R-529 2.0-2.5 HA-6 10 13
R-529 4.0-4.5 HA-6 10 166
R-529 0.0-0.5 HA-7 15 295
R-529 0.5-1.0 HA-7 15 276
R-529 2.0-25 HA-7 21 351 i
R-529 0.0-0.5 HA-8 20 755
R-529 0.5-1.0 HA-8 18 20
R-529 2.0-25 HA-8 10 190
R-529 4.0-4.5 HA-8 10 10
R-529 0.0-0.5 HA-9 10 21
R-529 0.5-1.0 HA-9 10 21
R-529 2.0-2.5 HA-9 10 23
R-529 4.0-4.5 HA-9 10 10
R-529 0.0-0.5 HA-10 22 793
R-529 0.5-1.0 HA-10 10 174
R-529 2.0-2.5 HA-10 10 80
R-529 4.0-4.5 HA-10 349 1039
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
R-529 0.0-0.5 HA-11 10 852
R-529 0.5-1.0 HA-11 25 688
R-529 2.0-2.5 HA-11 10 27
R-529 4.0-4.5 HA-11 20 183
R-529 0.0-0.5 HA-12 21 1086
R-529 0.5-1.0 HA-12 10 181
R-529 2.0-25 HA-12 215 7186
R-529 4.0-45 HA-12 10 13
R-529 0.0-0.5 HA-13 10 25
R-529 0.5-1.0 HA-13 10 26
R-529 2.0-25 HA-13 10 10
R-529 4.0-4.5 HA-13 10 12
R-529 0.0-0.5 HA-14 12 633
R-529 0.5-1.0 HA-14 20 62
R-529 2.0-25 HA-14 10 10
R-529 4.0-4.5 HA-14 45 40
R-529 0.0-0.5 HA-15 17 780
R-529 0.5-1.0 HA-15 32 1439
R-529 2.0-2.5 HA-15 12 56
R-529 4.0-4.5 HA-15 10 1236
R-529 0.0-0.5 HA-16 19 641
R-529 0.5-1.0 HA-16 32 625
R-529 2.0-25 HA-16 10 16
R-529 4.0-4.5 HA-16 19 IS
ROA surface* B-2 Brown fine sand, some silt (topsoil) 34 --
ROA 3.0 B-2 Till 29 -
ROA 6.0 B-2 Light brown silt 37 --
ROA 7.0 B-2 Till 10 -
ROA 9.0 B-2 Gray silt 4 -
ROA 11.0 B-2 Gray silt. Dry 5 -
ROA 13.0 B-2 As above 4 -
ROA 15.0 B-2 As above 4 -
ROA surface S-4 Brown to black topsoil, sandy, small 1,340 -
gravels

ROA SAIC-S4 | 0.0-2.0" 4,860 --
ROA 0.5 S-4 As above 2,460 -
ROA SAIC-S4 2,380 --
ROA 1.0 S-4 Brown silty sand (brick chips) 4,290 --
ROA SAIC-S4 2,860 -
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg) |
ROA 2.0 S-4 Brown silty sand. small gravel 1,330 --
ROA SAIC-S4 5.820 --
ROA 3.0 S-4 Black organic material, silty (brick 2,720 --
chips)
ROA 4.0 S-4 Dark brown silty, mainly wood fibers 4,840 -
ROA SAIC-54 10,500 --
ROA 6.0 S-4 Tan silty sand, small gravels 270 --
ROA 7.0 S-4 As above 136 --
ROA 11.0 S-4 Light grey silt, very dense, dry 11 --
ROA 4.0 S-22 Light gray, slightly moist silt with 18 --
occasional fine gravel
ROA 6.0 S-22 Slightly moist, light gray, slightly fine 450 --
sand
ROA 7.0 S-22 Slightly moist, light gray uniform, 256 --
medium-grained sand
ROA 9.0 S-22 Slightly moist, light gray sandy silt 233 --
RCA 11.0 S-22 Light gray sand, silt with large (1") iron 58 --
stained lenses
ROA 13.0 S-22 Moist, light gray, sandy silt with 19 --
occasional fine gravel
ROA 15.0 S-22 Moist, dense, light gray, sandy silt 18 --
ROA 0.0-1.0 -SA-1 0-0.2 Asphalt 1,427 1038
0.2-1.0 Smelter debris; brick fragments,
sand and gravel
ROA 1.0-2.0 SA-1 Smelter debris; brick fragments, sand 682 387
and gravel
ROA 2.0-3.0 SA-1 Smelter debris; brick fragments, sand 818 89
and gravel
ROA 3.0-4.0 SA-1 Smelter debris fragments; brick, sand 320 17
and gravel
ROA 4.0-50 SA-1 Brick: red, drv intact with gray and 3,841 1083
_ white sand layers
ROA 6.0-6.25 SA-] Brick: red, dry intact with gray and 515 77
white sand layers. Refusal at 6.3 feet on
smelter foundation.
ROA 0.0-1.0 SA-2 0.0-0.2 Asphalt 2,351 1141
0.2-1.0 Gravelly sand w/trace brick
fragments at 1'
ROA 1.0-2.0 SA-2 Smelter debris; brick and wood chunks 4,171 1128
ROA 2.0-3.0 SA-2 Silty sand 2,014 10
ROA 3.0-4.0 SA-2 Silty sand 158 10
ROA 4.0-5.0 SA-2 Silty sand -- -
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration

Area Depth (feet) | Location Description (mg/Kg) Amg/Kg!
ROA 5.0-6.0 SA-2 Silty sand 40 11
ROA 6.0-7.0 SA-2 Silty sand 17 10
ROA 0.0-1.0 SA-3 Sandy loam 13 1315
ROA 1.0-2.0 SA-3 Sand 2] 118
ROA 2.0-3.0 SA-3 2.0-2.3' Sand 21 106

2.3-3.0' Silt
ROA 3.0-4.0 SA-3 Silt 10 10
ROA 0.0-1.0 SA-4 Silty loam, trace brick fragments 11,792 12116
ROA 1.0-2.0 SA-4 Smelter debris; brick fragments 2" 2,618 530

chuck of wood at top
ROA 2.0-3.0 SA-4 Silty sand 13 22
ROA 3.0-4.0 SA-4 Silty sand 26 14
ROA 4.0-5.0 SA-4 Silty sand 14 10
ROA 5.0-6.0 SA-4 Silty sand 10 10
ROA Surface SAI-SS
ROA Surface SAI-SS4
ROA surface SAIC-S1 319 --
ROA 0.5 SAIC-S1 215 --
ROA 1.0 SAIC-S1 438 -
ROA 2.0 SAIC-S] 1,010 --
ROA 3.0 SAIC-S1 333 --
ROA surface SAIC-S2 309 --
ROA 0.5 SAIC-S2 142 -
ROA 1.0 SAIC-S2 112 --
ROA 2.0 SAIC-S2 952. -
ROA 3.0 SAIC-S2 865 -
ROA surface SAIC-S3 286 --
ROA 0.5 SAIC-S3 257 --
ROA 1.0 SAIC-S3 915 --
ROA 20 SAIC-S3 4,700 -
ROA 3.0 SAIC-S3 2.340 --
ROA SAIC-S4 10,500 --
ROA SAIC-S4 2,380 --
ROA SAIC-S4 5.820 -
ROA SAIC-S4 2,360 --
ROA surface SAIC-SS 6,890 2150
ROA surface SAIC-S6 138 289
ROA surface SAIC-S7 480 772
ROA surface SAIC-S22 | Pre-RI sample: no sample description 1,490 --

0.0-2.0"
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Smelter Area Investigation Report

Arsenic Lead
Sampling Concentration | Concentration
Area Depth (feet) | Location Description (mg/Kg) (mg/Kg)
ROA 0.5 SAIC-S22 } As above 4,230 --
ROA 1.0 SAIC-S22 | As above 3,590 -
ROA 20 SAIC-S22 | As above 1,710 --
R™A 3.0 SAIC-S22 | As above 455 -
R2OA surface SAIC-S23 475 1300
ROA surface | SAIC-S24 395 )
ROA 0.5 SAIC-S24 456 -
ROA 1.0 SAIC-S24 152 --
ROA 2.0 SAIC-S24 48 -
ROA 3.0 SAIC-S24 3 -
ROA surface SAIC-S77 114 -
ROA 0.5 SAIC-S77 10 --
ROA 1.0 SAIC-S77 34 -
ROA 2.0 SAIC-S77 24 -
ROA surface SAIC-S78 1,460 827
ROA 0-0.5 TB-3 18 20
ROA 2-3.5 TB-3 218 158
ROA 37.5-39.0 TB-3 291 10
ROA 5-6.5 TB-3 20 31
ROA 10-11.5 TB-3 660 40
ROA 15-16.5 TB-3 194 10
ROA 20-21.5 TB-3 206 10
ROA 25-26.5 TB-3 10 13
ROA 30-31.5 TB-3 10 10
ROA 35-36.5 TB-3 10 10
ROA 0.0-1.0 TP-3 Silty loam 1.704 911
ROA 1.0-2.0 TP-3 Abundant red brick fragments 9.043 2425
ROA 2.0-3.0 TP-2 Intact flv= structure filled with grey 27.686 89
sand with vellow staining (flue dust)

ROA 3.0-4.0 TP-3 As above 28,579 31
ROA 4.0-5.0 TP-3 Intact brick foundation 1,883 58
ROA 5.0-6.0 TP-3 As above 6,902 794
ROA 6.0-7.0 TP-3 As above 7,084 275
ROA 7.0-8.0 TP-3 Silt 203 13
ROA 8.0-9.0 TP-3 Sand and silt 507 10
ROA 9.0-10.0 TP-3 Silty sand 655 10
ROA 10.0-11.0 TP-3 Siltv sand 744 12

*_ Actual depths found in database.
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